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^PREFACE* 

TO THE F^IRSttEDITipN. 


termination of a second volume calls from us a few remarks, relative both to*fhe past 
a^d the future. The time during which it has been in the course of publication (from 
April 1840 to April 1841) has been one rich in scientific discoveries. W^e there no 

g • 

others tlfhn those relative to the different departments of Electricity, it would stamp a 

* '• 

f J'jown upon the year that is past. But there are very numerous others, recorded in the 
^following page/, worthy of the utmost attention, and which must eventually lead to results 
^t^he uftnost value to mankind. 

• All those discoveries we have taken especial care to record* at as early a period as it 
. lufe bc^ possible to oljtain a full and correct account of them ; and if we have appeared to 
neglect some subjects which other periodicals have included in their current reports, it is 
bccaifte they are not so valuable as at first sight they may appe» 5 j#^r because the accounts 
known or given are too obscure to be fntclligiblc ; or it is possible that, with the most 
care^l search, we by chance have overlooked them. A few subjects have been 
dcliiyed only that we might introduce them with better effect in continued articlei^ tDf 
this description aiPe the numerous Electvo-Magnetic Engines, which will nUeet with our 
iiil^pdialc jittention. 

With the advantage even bf a prolific scientific year, yet the whole learned world docs 
ifot make sufficient discoveries to fill even a little work like this ; therefore we have had 

rc<^)ursc ^to other maljfer, and explained such processes of art, and such phenomena of 

^ • 

nature, as arc useful to be known, perfecting each part with that miscellaneous and scicn- 

tific information,^ \|fhich we have considered to be least known. Hence have arisen those 

.H,. ' 

extensive papers on Varnishing, the Anidysis of Minerals, Botany, Galvanism and Elec- 
tricity. Lithography, and numerous others. * 

The Queries which we have answered have been less than in the last volume, but the 
Correspondents we liave attended to have been incalcidably more numerc^ps ; a^jd if we 
have not at all times attended to the wishes pf our Friends, ^but tried their ]|!atieiice by a 
delay in reply, it has arisen from causes over which we had no control. 
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In the third volume we shaU go on in the same steady manner, and give our Frilnds 
the earliest and the best informatjon which we can procure, on all matters relevant to the 
subject of science, particularly of the experimental parts of, it; and instead of flagging in 
our course, we trust to be enabled to impart to oiir work an increasing interest, by subjects 
not yet touched upon, as well as by the continuation of others which we have hitlfci^tO ' 
keen enabled ^only to commence. * ^ 

O 9 : Friends will be glad to hear that the remark we made in the first volume is now 
still more appKcable ; that this work, which they have fostered with so much kinciie^s, 
continues to increase its sale — which, gratifying as it was a twelvemonth since, is now still 
more encouraging. To all our kind Friends, Contributors, and Read6rs, we fetirn our 
most sincere thanks. 

' ‘ TUB ?,piTOR. • 


i * • * 

PREFACE TO THE SECOND EDITION. 

* I 

Notwithstanding the sale of the many thousands of copies which formed tlip first 
Edition, the continued* and steady demand stilKraade for it has induced the proprietors, 
at a great expense, to reprint, and, in many cases, to remodel parts of the |)i(:’scnt 
volujne by the introduction of newly-written articles and much important miscella- 
neous raattpr, and also to increase the number and accuracy o^ the engravings — 
thus endeavouring to render the work still more worthy of public patronage. 


Marck, 1844. 
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ASTRONOMICAL ILLUSTRATIONS. 

The science of astronomy requires for its illustra- 
tion apparatus of a totally different character from 
that of any other science — no minute articles are 
here required, nothing depends upon eRher delicate 
manipulation, or quality of ingredients, no possi- 
bility of error can occur ; all is dark around — no 
noise of machinery is heard, all ^s on a quiet ^aie, 
and works as silently as possible ; all that is not to 
be seen is black and disregarded, that our attention 
may not be distracted, but fixed and ri vetted upon 
the one sole object before our eyes. The lecturer 
himself is invisible, that our minds may be referred 
to the mighty system of creation, whose illustration 
we are^fivitnessing. Another mark of distinction 
between astronomy and other sciences is that they 
appeal to our senses, to our reason and imagination 
— thus it becomes necessary in lecturing on this 
science to aim at immensity, and splendor of ap- 
paratus, that^the mind may as far as is possible be 
made to grasp some at least of the inAnitely more 
stupendous apparatus of the universe. 

An account of the vertical tellurian as it is called, 
or tl^t machine which represents the motion of the 
earthl; will are sure be interesting, and it is hoped 
useful, more especially as there is we believe no 
work whatever which contains a plain description of 
any of these machine’s. 

Fig. 1 represents the miichine when complete ; it 
is seen to consist of the twelve signs of the zodiac, 
arrange!^ in a circle, signifying the twelve months of 
the year. In the centre of these is the sun, and at 
four etiui-distant points a representation of the 
earth, as it appears when entering into each of the 
four seasons ; when at B, opposite Aries, it will 
enter the spring quarter, and the terminator will be 
seen passirfg through the pole — when opjiosite 
Cancer D, it will be the summer soUtice, the north 
pole of the earth as shown will be in darkness, the 
north pole consequently objected to tiie sun's light, 
making our summer. Three months afterwards it 
pliss^ to Libra, or the autumnal equinox, and when 
another quarter of the circle is complete, it will 
liave passed tO Capricorn or mid -winter. When in 
action the whole will be in darkness except the twelve 
signs of the zodiac, the earth and the sun. The 
construction of the machine is as follows ; — The 
dotted part of the first figure shows a frame work 
of strong timber, the whole being as large as the 
room in which it is to be exhibitcil will allow to he 
used with convenience : for theatrical exhibition 30 
or 40 feet is not unusual ; for private use it must be 
at least IB or 20 feet. 

"Rie signs should be at least 3 feet diameter, and 
placed close, ^or n^rly close together in the drcle ; 
the sun 2 feet, and the earth 18 inches — if either 
he less than this the effect will be greatly diminished, 
for nothing is more likely to produce dissatisfaction, 
and it may be said cqntcmpt, than diminutive 
astAjnomical apparatus, and if circumstances will 
not allow of extensive machinery, it is far better to 
trust to the illustration afforded by a magic lantborn, 
than machinery so small as not to raise a feeling of 
awe and grandeur. 

The next cut shows the same machine viewed 
sideways. Ttfe foot and strong upright support 
A A show thh dotted part seen in the former figure^ 
with the excej|)tion of the frame work, which 
8U{tport8 the siLns of the zodiac. B B arc two 
opposite signs, either of which shows the structure 
of the whole. They are made likj drums, a round 


piece of wood forms the back several holes being ^ 
cut in the lower part of it, to admit air to fee^l the 
candle flame. The sides may be of brown paper, 
with threor or four wooden ribs, to sustain the 
brown paper of its proper shape, and also to hold 
light hoop, which finishes it towards tiic front, 
he picture is A common transparency, fastened on 
h hoop, which will fit upon the front of the paper 
cLaim. It is lighted by a solitary wax candle, which 
is furnished with a tin chimney passing through (he ' 
back to carry off the smoke. C is the ea-tli, after- ^ 
wards to<he described. D is the 8un,*iornied of two 
drums, the outer one is formed exactly like those oC 
the signs, except as to candle and chimney : it is 
fastened to the part E ; this is represented at F F. 
Within is another drum G, having withiu it q «»r. 
dlestick, supported by its centre, holding a ^fandle ' 
below, and a flat piece of tin over the candle to 
prevent its liurning tlie top. The candlestick is 
made moveable, in order that the candle should he 
perjieiuliciilar, notwiihstandiiig the rapjd revolution 
of tlie other part. The front of the sun is made of 
vaniishcil silk ; f{>r greater brilliancy the twl) drums 
have rays painted on them in contrary directflhix, f 
ns represented when treating of (3iinese fireworki^ 
in the former volume. '** ^ 



The requisite motions are, that the sun should 
have a dazzling scintillating appearance given 
and that the earth should turn on its axjs, at the * 
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• sam<ftime that it fhvolTcs'in' its (orbit around the 
sun / also that at two parts or its course its axis 
should be parallel to the sun, at the intermediate 
points it should be inclined at the p!’oper angle 
23 1**. ^11 this is done by an extremely simple 
arrangement of wheel- work ; we have represented, 
it by wheels and cords, as working without noise ; 
it may be moved, however, by cogged wheels, wi|th 

^the same effect. Mr. Wallis’s machinery is a mix- 
tiRe'^of bolh, chiefly the latter. K is a wheel 
^ worked bj a handle ; it passes through the upright 
|upport A, and has upon the other side of A a small 
pulley L. The wheel K turns a small pulley I, 
which passing through to the drum 6, keeps it in 
rapid motion, the candle within it standing still. 

, i'hb pulley L turns A large wheel at the back of the 
ba 9 >o\ wood £. This large wheel being fastened to 
K Mrns that round also, and consequently moves 
the earth in its orbit, and equally keeps in motion 
the second transparency of the sun. The earth is 
tiirivid An ks axis by means of a second groove 
there is .on the wheel at the back of £, carrying a 

• CjP" 4- over a pulley at N,'* O is merely a counter- 
poise weight for the earth at tHe opposite end of the 
deam. The relative rapidity of the various methods 
of course depends upon the relative proportion of 
the' Various Wheels. The structure of Uiis imitative 
earth is better seeu in the accompanying figure. 



A, the part seen in front, is formed of a wire frame 
woiV 4 (the wii^a forming the lines across it,) covered 
with sections of muslin, painted so as to represent 
a north polar projection of the earth. ^ E is a drum, 
made as in the former instances. B is the candle, 
sivpendcd as in the sun diefole mentioned. C the 
pulley which turns on its axis. 0 the upright bar 
of support. If it be reqtftsite that the axis should 
be o\]irjyie to its or|^^ of {'.^volution, and which is 
necessary properly to show the seasons, the same 
contrivance and adjustment is necessary, as was 
indicated in the description of the horizontal tel- 
lurian in the former volume. 

Thu^machidtfnow described is equally applicable 
to show the action qf the tides, the lunar motions, 
eclipses, and the general arrangement of the solar 
system. These appucations we purpose to recur to 
hereafter. 


— — — . — — 

* CITRIC ACID. 

This acid exists in many vegetables, either free, or 
^ combined with lime ; it is especially abundant in 
*^lemon-juicc, from which it was first obtained in a 
, crystalline form by Scheele : it is contoined in 
* .'^ 90 Sbbcrries, raspberries, and other fruits, and is 
'often associated with malic acid. 


Citric acid is obtained fronoi lemon or lime-juice 
as follows: — Boil the expressed juice for a few 
minutes, an*d, when cold, strain it through fine 
linen : then^add powdered chalk as long as it pro- 
duces effervescence ; heat the mixture, and strain as 
before : a quantity of citrate of lime remains upon 
tly: strainer, which, having been washed with cold 
watcTi is to be put into a mixture of sulphuric acid 
with 20 parts of water : the proportion of acid may 
be about equal to that of the chalk employed. I?! 
the course of 24 hours, the citrate of lime will have 
suffered decomposition, and sulphate of lime 
formed, which is separated by filtration. The fil- 
tered liquor, by careful evaporation, furnishes crys- 
tallized citric acid. The preparation of thfj acid is 
carried on by a few manufacturers upon an extensive 
scale ; in different states of purify, it is employed 
by the calico-printers, and used for domestic con- 
sumption. Many circumstances which have not here 
been alluded to are requisite to ensure complete 
success in the operation : these have been fully de- 
scribed by Mr. Parkes, in the third volume of his 
Chemical Essays. The average proportion of citric 
acid afforded by a gallon of good leq|on-ji:i}cc is 
about eight ounces. Dr. Henry states that he has 
obtained as much as twelve ounces. 

Citric acid forms beautiful crystals, of which the 
primary form is a right rhombic prism. They have 
a very sour taste, and are soluble in somewhat less 
than their own weight of water at 60°, and in half 
their weight at 212°. They also dissolve im alcohol. 
M. Tilloy, of Dijon, recommends gooseberries as a 
source of citric acid; they are bruised, and the 
expressed juice is fermented, and then distilled to 
obtain the alcohol ; the. residue is saturated by 
chalk, and the washed titrate of lime decomposed 
by sulphuric acid : from 100 parts of gooseberries 
he obtained 10 of alcohol and 1 of acid. Citric 
acid is sometimes fradulently mixed with ,the tar- 
taric : the adulteration may be discovered by gradu- 
ally adding to tlie acid dissolved in water, a su^tiq^i 
of carbonate of potassa, which will occasion the 
precipitation of bitartratc of potas^, if tartaric 
acid be present. 

The crystals of citric acid include a certain pro- 
portion of water, part of which may be expelled by 
heat in its anhydrous state, as it exists combined 
with certain bases. The crystals of citric acid, de- 
posited from its saturated solution at 212°, contain 
1 atom of water. These crystals fuse at a little 
above 212°, into a limpid liquid, without loss of 
weight, and concrete on cooling into a solid trans- 
parent mass. The crystals which are obtainetj by 
the spontaneous evaporation, at common tempera- 
tures, of a solution of citric acid;i dificr in composi- 
tion from the former, and contain 3 atoms of anhy- 
drous acid and 4 of water. These crystals are 
permanent at common temperatures, but when dried 
at 212° they effloresce and lose exactly half 
weight of water. When any attempt is made to 
drive otT more water by the application of higher 
temperature the acid is itself decomposed. 


ATMOSPHERIC ELECTI^ICITY^ 

{Resumed from page 33 - 1 , Vol. L, and joncluded ) 

• » 

Aurora Borealis . — After the identity of lig^it- 
ning and the electric fluid was, established, the 
explanation of the Aurora Borealis was easy. Mr. 
Dalton gives a Spirited description of one, which 
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appeared on the 13th of October, 1792. He says, 
** There first ap])earccl a dull red light, sufficiently 
strong to read by; all on a sudddn the whole 
hemisphere was covered with streams light, and 
exhibited such an appearance as surpasses all de- 
scription. The intensity of the light, the prodigious 
number and volatibility of the beams, the grand in- 
termixture of all the prismatic colors in their ut':nost 
splendor, variegating the glowing canopy with the 
most luxuriant and enchanting scenery, afforded an 
awful, but at the same time the most pleasing and 
jubliine spectac^ in nature. The point to which all 
these beams and flashes tended, was in the magnetic 
meridian, and as near as could be determined 15° or 
20° so\t^ of the zenith. The Aurora continued, 
though diminishing in splendor, fur several hours.” 
When the northern lights appear in this country, 
they occur chiefly in the spring or autumn, and 
usually after^ a period of dry weather. They are 
seen more rarely in countries ne-ar the equator, but 
are visible almost constantly during the long winters 
in the polar regions, and with a lustre of which we 
can form but a faint conception. 

InCthe'Siietland Islands they are called ” merry 
dancerit* and are the regular attendants of clear 
weather, gi dng a diversity and cheerfulness to the 
long winter nights. In Hudson^s Bay the reful- 
gence of Aurora is stated to be frequently equal 
to that of the full moon. In the northern latitudes 
of Norway and Sweden, their brilliancy is so re- 
markable and constant, as to enliven the path of the 
traveller during the whole night. In the N.E. part 
of Siberia, they are also described as moving with 
incredible velocity, and clothing the sky with a most 
brilliantly luminous appearance, resembling a vast 
expanded tent, covered with gold, sapphires, and 
rubies. The reasons why this phenomenon has been 
Attributed to electricity, are, 1st. That whenever it 
appears, the atmosphere is found replete with the 
electric fluid. 2ud. It equally, with electricity, 
influqpcps the magnetic needle. It puts on appear- 
ances different from lightning because it occurs at a 
considerable altitude above the earth, where of 
course the air is much rarefied. If this be the case, 
it will be proper in order to imitate it, that we 
should pass the electric matter through a very rare 
medium ; and this is done with a flask similar to 
the following. — It may be made of a common oil 
flask, though infinitely more imposing if of four 
times the size ; its thicker end has a portion of it 
covered with tin-foil, sufficient, that when held by 
the hand, the glass itself may not be touched. The 
iieck^ is fitted with a brass cap and ball, with a 
pointed wire projecting inside ; this ball should take 
off, and show undsyneath it a screw, with a valve 
opening outwards, that the flask may be partly ex- 
hausted of air. No tin-foil is necessary Inside, 
which may be also quite dry. 





K.t , — To iniititate the Aurt>ra Borealis, make the 
flask dry and warm, partly exhaust* it of air ^'•cn 


screw on the ball,— Jiold it by’tho tin-ibil of the '‘ hick , 
end, and present thfc other to a charged condubtor, 
flushes of a beautiful reddish purple light will per- 
vade the glass flask exactly similar to the pheno- 
menon wished to be imitated. The following is a 
.fang tube of glass, fixed to a foot, and lurnished 
yrith a cap and ball, and pointed wire at top, with 
tWs valve at the foot. It is first to be. fi'xed to an 
afr pump or exhausting syringe, and the air partially 
drawn out; when a spark being passed" through It, 
by touching the upper ball by a wire comL.uiiicating 
with the 'prime conductor of the machine, it passes 
down the tube to the foot, and, according to the 
density and quality of this medium, so will be the 
color of the flashes, while their frequency and bril- 
liancy will depend upon the quantity transinitte'i. 



Falling Stars . — Whenever the qlectric fluid is at 
a moderate height, and in a more concentrated forfli , 
it occasions those electrigal appearances, known to 
us as falling stars or meteors ; these arc gwnejally 
considered indicative of rain, ANtd not w*ithout some 
cause, inasmuch as rain, hail, snow, &c. are always 
produced by any sudden electrical change that takes i 
place. They may be imitated by passing a shock j 
through a long exhausted tube, simile/ly, constTpeted 
to that described and figured above ; but not ex- 
ceeding half an inch in diametef. 

Rain, Snow, Sfc . — It has beei^ said by some, that 
the reason rain, He, falls in drops, and still more so, 
why snow appears in light fleecy flakes is owing to 
electrical repulsion, as is somewhat proved by<.he 
experimcAit of the expansion of a fleecy feather when * 
driven off by an excited tube, and also by the spun 
sealing-wax. 

Earthquakes . — Earthquakes also have probably 
an electric origin, they have been considered as im- 
mense shocks passing through the earth; the cir- 
cumstances in favor of this theory are the rapiditf; 
of their passage, the convulsive^motion which they 
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% occailion, and ' that they are always attended by 
lightning and other' electrical apitearancea. 

Fiery Rain , — Thus also can we in some degree 
explain the fiery rain mentioned in the* Scriptures, 
and^by various ancient writers ; certain it is that 
every drop of rain which falls during a thundern 
storm is charged with the fluid, and therefore con-' 
tributes to divest the storm of its fury. « 

^ Waier^spout . — ^The water-spout, that wondcrJul 

a^l Icrrific object, is too easily explained by electric 
attractioiT to leave any doubt that its cause is a 
highly-charged state of the air, and we are confirmed 
in this conclusion by the means taken to disperse 
it, which is by firing cannon and pointing sharp 
weapons at it. 

'Whirlwind , — What the water-spout is at sea, the 
w\)iri«vind is on land, a current of the electric fluid 
passing along and carrying with it the light bodies 
it ])asHes over. If the currents or columns of electric 
matter fall upon a surface of the earth, covered by 
noi 4 -coild noting substances, such as the scorched 
sands of Africa, the sands are elevated, moving along 
jtrith the wind, and constituting what are called the 
mveing pillars of sand of the desert. In those 
burning climes, the air is so dry, and at the same 
time insulateu from the earth, by the parched sand, 
large ttacts of electric matter move almost in a 
pure uncombined state, appearing like a blush in 
tlyi heavens, and producing all the effects of a de- 
privation of air, by suffocating every animal exposed 
to;fheir influence. The aamel, the dromedary, and 
th ; ostraihi instinctively bury the nose in the sand, 
and the 4ravelle\'S in the ill-fated caravan fall flat 
upon their faces to avoid being immersed in the 
elnctr^;*. fluid. In this state it occasions such com- 
binations and decompositions that its effects are felt 
even across the Mediterranean as far as the shores 
of l^aly, forming the Sirocco of Volney, and the 
Simoon of Bruce. 

The foregoing is a synopsis, rather than an ex- 
planation of the natural effects of electrical agency — 
nor is it, in the very limited manner in which it has 
been described, to be ^ansidered wliolly proved, that 
earthquakes and falling meteors are attributable*to 
th^ active power, — on the contrary, the whole sub- 
ject needs reflection, and close comparison of cir- 
cumstances and effects — and which perhaps a future 
o])portunity will be allowed us to 'consider and to 
explain. 

• 1 ’ 


CHEMICAL ELEMENTS. 

“«HYDROGKN. 

Hydrogen was first obtained pure by Mr. Caven- 
dish in 17C6. It is a colorless gas, permanently 
elastic, without taste, and when perfectly pure, 
without smell. It is the lightest body known, being 
sixteen times lighter than oxygen, or thirteen times 
lighter than atmqf^pheric air, its specific gravity 
being 0*0694, ana 100 cubic inches of it weighing 
2*118 grains. It cannot support combustion or 
rupiration ; but is itself in an eminent degree in- 
flammable, requiring, however, oxygen to support 
the combustion ; it may be set fire to by any mate- 
rial made red hot, it explodes when mixed with 
oxygen or the atmospheric air, forming water, and 
its heat when burning is greater than that of any^ 
other material. 

1 . — To procure hydrogen frwn\ iron, sul- 
phuric acid, and water , — Put into a wine bottle, a 


few iron nails, add some water, and then sulphuric 
acid, equal in quantity to one fourth of the water ; 
the iron nails will in a minute or two be covered 
with bubbles of gas, which will rise to the top of 
the vessel, tllold a candle near the gas as it passes 
away from the mouth of the bottle, and by its taking 
fire it will be known to be oxygen. It may be col- 
lected either with a bent tube passing under the 
sheh" of the pneuinatic trough, or by a bladder fas- 
tened to the mouth of the bottle. 



In this experiment the water is decomposed, its 
oxygen unites with the metal as it is a^^d nj^on by 
the acid, and the other constituent of the water, 
viz, hydrogen, being light, escapes upwards. One 
ounce of iron yields 782 cubic inches of gas. 

Ex, 2 . — To procure hydrogen from zinc, sul- 
phuric add, and water , — Use some pieces of zinc, 
cut small, instead of the iron in the last experiment, 
and a tolerably pure hydrogen will be rafpidly libe- 
rated— it may be collected as before. This gas is 
often called hydrozincic gas, it holding minute por- 
tions of zinc suspended in it. ‘ One ounce of zinc 
yields 676 inches of gas. It is produced more 
rapidly in this manner |han in the former. 

Ex, 3 . — To procure hydrogen from water , — Pass 
an iron tube, or gun barrel, open at both ends, 
through a fire. Make it red hot, and to one end 
fasten a retort holding water — make this water hot, 
by a lighted lamp being placed under the retyrt.^w 
that the steam may pass through the red hot iron 
tube. Ill this transit it will be decomposed, the 
oxygen being absorbed by the iron, rendering that 
an oxyde, while the hydrogen passes through, and 
may be collected at the other end of the tnbe, 
which ought to dip under the surface of water, 
that the gas may be cooled and purified. 



Ex, 4.— A porcelain tube, filled with ignited 
charcoal, will no less decompose water, liberating 
the hydrogen ; but in this experiment carbonic 
acid gas arising from the charcoal, also passes over 
and ^us contaminates the gas, until by long con- 
tact with water, the carbonic acid is absorbed, and 
the hydrogen remains. 

Ex. 5. Destructive to animal /ife.— Drop a small 
animal into a jar of hydrogen, and itcwill be instantly 
deprived of life. * This appears to. arise not from any 
deleterious property of the gas, I'^it merely owing to 
the non-existcnce of oxygen, as fi&ixtures of hydrogen 
and oxygen ar« respirable. 
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Ex. 6. Effect on the voice when inhaled.-^V&fiten 
a large mouth piece or wide tube to a bladder filled 
with hydrogen gas ; put it to the mouths and, stop- 
ping the nostrils, inhale only the hydrogen, and the 
voice will become shrill, and then b^ completely 
lost for a short time. This is supposed to arise on 
account of the extreme tenuity and lightness of the 
gas not having sufficient momentum to affect tffe 
organ of sound. * ^ 

Ex. 7. Gilding silk, ivory t Sfc. by hydrogen.^ 
Immerse a piece of white satin, silk, or ivory, in a 
strong solution^of nitro-muriate of gold. Wliile 
this substance is still wet, immerse it in a jar of 
hydrogen gas ; it will after some time be covered by 
a complete coat of gold. The hydrogen in this ex- 
perimenf 'decomposes the oxyde of gold, which is 
the base of the s^, appropriating to itself the oxy- 
gen, and suffering the gold to be deported in a 
metallic state. 

Ex. 8. Producing gilt flowers, See., on silk or 
inory .—The foregoing experiment may be varied as 
follows Paint flowers, «cc., on the silk with the 
nitro-muriate of gold, and the aid of a very fine 
camel-hair pencil. Hold the silk thus painted over 
the bottle in%hich hydrogen is being liberated ; in 
a short time the flowers will shine with considerable 
brilliancy, and will not tarnish upon exposure to the 
air. The thickness of the coating of gold is not 
nore than the ten-millionth part of an inch. 

Ex. 9. Silvering by hydrogen , — Immerse a white 
ulk ribbon in a solution of nitrate of silver, and 
^hile wettxpose it to a stream of hydrogen. The 
diver will be reduced to a metallic state on the silk, 
rhis may be varied, as in the preceding experiment, 
rhe same effect takes place with platinum, but not 
'ith any of the other metals, because all the others 
)ld the oxygen contained* in their okydes too 
laciously for hydrogen to decompose them. 

Ex. 10. Inflammability tff Aydroyen.— To the 
mouth of the bottle in which the gas is generating, 
(as in Ex. 1 and 2,) fit a cork which has a tobacco 
ptjuj stam passing through it. The gas will pass 
through the pipe, and may be inflamed at the top, 
forming what dias been called the philosophical 
candle. 

Ex. 11.— Hold over the bottle in which the gas 
is forming a long tube, stopped at the upper end, 
which will soon be filled with the gas; wrap a 
handkerchief, round this bottle, merely to defend the 
hand, and without turning it up— that is still with 
its open end downwards. Set fire to the contents ; 
a dull explosion takes place, and the hydrogen will 
be seen to bum away slowly, upwards, as each part 
when ionsumed permits the air to come in contact 
with the next. 

Ex. 12. Hgdrogtn soap Blow some 

soap bubbles, filling them from a bladder of hydro- 
gen, furnished with a brass pipe. They will ascend 
rapidly to the ceiling ; if they are interrupted in 
their oourse by a lighted handle they wUl explode 
with a dull report and a flash of yellow light. 


only hydrogen and a littje watA*, and the gal will 
not take fire, lliif may easily be tried in the bot- 
tle in which hydrogen is being formed, (as in Ex. 1 
and 2 ;) but it a portion of common air be present 
explosion ensues, therefore great caution is necessary 
jp performing the experiment. 

Ex. 14. NoVa supporter of combustion , — Into a 
jan of hydrogen immerse suddenly a lighted taper, 
arm although the gas itself will be inflamed the flame ^ 
of the taper will be extinguished, and by ho method 
can it be thrust down into the gas, , anfi remain 
alight — slibwing that though combustible hydroge^ 
is not a supporter of combustion. 

Ex. 15. Oxygen appears to bum . — Fasten to the 
top of a bottle, where hydrogen gas arises, a tube of 
glass, shaped like a syphon, one'leg of which may be 
about an inch or an inch and a half in diaifibV^r. 
Place this tube so that this leg may hang down pa- 
rallel to the bottle, so that the gas can only issue 
into the atmosphere at the lower end, where being 
lighted, it will, if the gas be abundant, rontlnue to 
burn quietly without the flame ascending into the 
tube itself; while thus • burning, thrust into the 
flame, and through itilito the body of the gas above, 
a fine tube from which oxygen is issuing very slbwly,' 
the jet of oxygen will appear to burst into flame 
immediately it comes near, and to burn Ki the injflsl 
of the hydrogen. 



This is a very singular experiment, and it woi]hl 
appear as if the oxygen were the comllbstible, and 
the hydrogen the supporter of the combustion ; but 
the fact is, thatahydrogeii burns in the midst of hy- 
drogen, without inflaming that arouqd it, the com- 
bustion being supported only where it meets witff 
the oxygen, thus it burns jp a film of exactly the 
shape of the jets issuing into it. If the jet ofi o|y- 
gen be not extremely ini^te, aaa explosive mixture 
of the two gasses is very liable to be formed. 

Ex, 16. Effect of water on burning houses . — 
Water thrown upon a bouse when on fire, if not in 
over-powering quantity, adds to the mischief, as ^he 
great heat decomposes it ; its oxygen and hydrogen 
both aiding the combustion. * 

Ex. 17. Light and heat of hydrogen.'^ 

In the above experiments, where hydrogen burns, 
the flame is bluish or yellowish, and so faint as in 
daylight to be scarcely visible ; it is however id^ 
tensdy hot. To test this, hold a fine rod of glass 
to the point of the flame, and it instantly becomes 
red hot, and may be blown or beat to any shape ; a 
• candle, piece of paper, &c. instantly takes light if 
held to the fine jet issuing from the light bottle in 
the last experiment. 

(Qmiinued on page 29.) 
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' VARNISHING. 

Therk is no art which adds so much to the increase 
•of beauty of manufactured articles as Tarnishing, if 
we remember that every liquid which communicates 
a permanent gloss to the article it is washed over 
with is a varnish, and that therefore lacquering 
waxing, French polishing, the laying on of glazes,' 
and many other processes, are but modifications- of 
the art of varnishing, its extent and general appli- 
*?!A»tion will' be apparent. 

Varnishes are made by dissolving certain of the 
gums and resins in oil, turpentine or alcohol, and 
'according to which of the menstrua is employed, so 
the varnish is called oil varnish, turpentine varnish, 
and spirit varnish. The former kind has the strongest 
body — the last dry the quickest. 

^te following are the modes of preparation of 
some of the roust useful kinds, with the purposes to 
•which they are generally applied. 

To make Varnishes for Violins^ — ^To a gallon 

of^'-ectlfied- spirit of wine, add six ounces of gum 
aandarac, three ounces of gum mastich, and half a 
pint of turpentine varnislK Put the whole into a 
till can, which keep in a warm place, frequently 
' shaking it, for twelve days, until it is dissolved; 
then strain, and keep it for use. 

7b make‘ Caoutchouc Varnish. 

16 oz. of caoutchouc, or elastic resin. 

16 oz. boiled linseed oil, and 
16oz. of essence of turpentine. 

rCut the caoutchouc int'* thin slips, and put them 
into a mattrass placed in a very hot sand-bath. 
When the mattur is liquefied, add the linseed oU in 
a state of ebullition, and then the essence warm. 
When the varnish has lost a great part of its heat, 
strain it through a piece of linen, an^ preserve it in 
a wide- mouthed bottle. This varnish dries very 
slowly, a fault which is owing to the peculiar nature 
of the caoutchouc. 

The invention of air balloons led to the idea of 
applying caoutchouc to the composition of varnish. 
It was necessary to have a varnish which should 
unite great pliability jind consistence. No varnish 
seemed capable of corresponding to these vietlrs, 
except that of caoutchouc, but the desiccation of it 
is'exceedingfy tedious. 

IZb make Pliable Varnish for Umbrellaa. — Take 
any quantity of caoutchouc, as ten cr twelve ounces, 
cut it into small bits with a pair of scissors, and put 
<a strong iron ladle, (sdbh as that in which painters, 
plumbers, or glaziers, melt their lead,) over a com- 
mon pit-coal or other fi're, which must be gentle, 
glowing, ftid withtiit smfte. When the ladle is 
hot, put a single bit into it : if black smoke issues it 
will presently flame and disappear, or *.t will evapo- 
rate without flame; the ladle is then too hot. 
When the ladle is less hot, put in a second bit, 
which will produce a white smoke ; this white smoke 
will continue during the operation, and evaporate 
the dioutchouc therefore no time is to be lost, but 
little bits are to oe put in, a few at a time, till the 
whole are melted — it should be continually and 
gently stirred with an iron or brass spoon. The 
instant the smoke changes from white to black, take 
off Uie ladle, or the whole will break out into a violent 
flame, or be spoiled or lost. Care must be taken 
that no water be added, a few drops only of which 
would, on account of its expansibility, make it boil 
over furiously, and with great noise ; at this period 
.of the process two pounds or one quart of the best 
drying oil is to be put into the melted caoutchouc, 


and stirred till hot, and the whole poured into a 
glased vessel through a coarse gauze, or wire sieve. 
When settled and clear, which will be in a few 
minutes, it is fit for use, either hot or cold. 

The silk cshould be always stretched horizontally 
by pins or tenter-hooks on frames,, (the greater tl;p]L 
are in length the better,) and the varnish poured on 
C(sld in hot weather, and hot in cold weather. 
It TS perhaps best^'always to lay it on when cold. 
The art of laying it on properly consists in making 
no intestine motion in the varnish, which would 
create minute bubbles, therefore brushes of every 
kind are improper, as each babble breaks in drying, 
and forms a small hole, through which the air will 
transpire. 

Varnish for Watch - Cases, in imitation of 
Tortoise-shell, 9 

6 oz. of copal of an amber color, 

1 1 oz. Venice turpentine, 

24 oz. prepared linseed oil, and 
6 oz. essence of turpentine. 

It is customary to place the turpentine over the 
copal, reduced to small fragments, in the bottom of 
an earthen or metal vessel, or in a mattrass ^posed 
to such a beat as to liquefy the copal ; 'but it is more 
advantageous to liquefy the latter alone, to add the 
oil in a state of ebullition, then the turpentine li- 
quefied, and, in the last place, the essence. If the 
varnish is too thick some essence may be added. 
The latter liquor is a regulator for the consistence 
in the hands of an artist. 

To make a Colorless Copal Varnish. — As all co- 
pal is not fit for this purpose, in order to ascertain 
such pieces as are good, each must be taken sepa- 
rately, and a single drop of pure essential oil of 
rosemary, not altered by keeping, must be let fall 
on it. lliose pieces which soften at the part that 
imbibes the oil are good ; reduce them to powder, 
which sift through a very fine hair-sieve, and put it 
into a glass, on the bottom of which it must not lie 
more than a finger’s breadth thick. Pour U|>on it 
essence of rosemary to a similar height; stir The 
whole for a few minutes, when the copal Vill dissolve 
into a viscous fluid. Let it stand ’for two hours, 
and then pour gently on it two or three drops of 
very pure alcohol, which distribute over the oily 
mass, by inclining the bottle in different directions 
with a very gentle motion. Repeat this operation 
by little and little, till the incorporation is effected, 
and the varnish reduced to a proper degree of 
fluidity. It must then be left to stand a few days, 
and, when very clear, be decanted off. This varnish, 
thus made without heat, may be applied with equal 
success to pasteboard, wood, and metals, and takes 
a better polish than any other. It may be used on 
paintings, the beauty of whicS it gfhatly heightens. 

Gold-colored Copal Varnish. 

1 oz. copal in powder, 

2 oz. essential oil of lavender, and 
6 oz. essence of 'turpentine. 

Put the essential oil of lavender into a mattrass 
of a proper size, placed on a sand-bath heated by 
an Argand’s lamp, or over a moderate coal fire. 
Add to tlie oil, while very warm, and at several 
times, the copal powder, and stir the mixture with 
a stick of white wood, rounded ai the end. When 
the copal has entirely disappeared, add at three dif- 
ferent times the essence, almost nii a state of ebul- 
lition, and keep continually stf^iring the mixture. 
When the solution ir completed, the result will be a 
varnish of a g)ld color, very durable and brilliant. 
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Camphorated Copal Varnish , — This varnish is 
destined for articles which require durability, pliable- 
ness, and transparency, such as the var lished wire 
gauze, used in ships instead of glass. 

2 oz. of pulverized copal, • 

0 . 6 oz. of essential oil of lavender, 

^ of an oz. of camphor, and 
essence of turpentine, a sufficient quantity, 
according to the consistence required to' be 
given to the varnish. 

Put into a phial of thin glass, or into a small mat- 
trass, the essential oil of lavender and the camphor, 
and place the mixture in a moderately-open fire, to 
bring the oil and the camphor to a slight state of 
ebullition j then add the copal powder in small por- 
tions, wK^ch must be renewed as they disappear in 
the liquid. Favor Che solution by continually stirring 
it with a stick of white wood, and when the copal is 
incorporated with the oil add the essence ot turpen- 
tine boiling ; but care must be taken to pour in, at 
first, only a small portion. 

This varnish is little colored, and by rest it ac- 
quires a transparency, which, united to the solidity 
obseri^d in almost every kind of copal varnishes, 
renders it fi{ to be applied with great success in 
many cases, and particularly in the ingenious in- 
vention of substituting varnished metallic gauze in 
the room of Muscovy talc, a kind of mica, in large 
laminse, used f^r the cabin windows of ships, as 
presenting more resistance to the concussion of the 
air during the firing of the guns. Varnished metallic 
gauze of Ihis kind is manufactured at Rouen. 

Ethereal Copal Varnish, 

1 oz. of amberry copal, and 

2 oz. of ether. 

Reduce the copal to a very fine powder, and in- 
troduce it by small portions into the flask which 
contains the ether ; close the flask with a gloss or 
cork stopper, and having shaken the mixture for 
half an hour, leave it at rest till the next morning. 
Ij;^sh8king the flask, if the sides become covered 
with Small undulations, and if the liquor be not 
exceedingly clear, the solution is not complete. In 
this case, add k little ether, and leave the mixture 
at rest. The varnish is of a light lemon color. 
The largest quantity of copal united to ether may 
be a fourth, and the least a fifth. The use of copal 
varnish, made with ether, seems, by the expense 
attending it, to be confined to repairing those 
accidents which frequently happen to the enamel 
of toys, as it will supply the place of glass to the 
colored varnishes employed for mending fractures, 
or to restoring the smooth surface of paintings 
which *have been cracked and shattered. 

(CorUi^wd on page 31.) 

MISCELLANIES. 

Consumption qf Smoke. — Mr. Rodda has pa- 
tented a means of consumfhg smoke, jby means of 
parting off a portion of the back of a furnace with 
fire-brick, so that when the coal has been coked in 
the forepart, it is thrust into the hinder division ; 
and the smoke from the freely- supplied coal being 
made to pass over the incandescent coked fuel, is 
consumcck The^rincipal merit of this invention is 
its simplicity ; sconsisting merely of a few fire-bricks; 
which may be ))Uccd in any furnace without ex- 
pensive alteration.i 

Large Sheet qfl' Paper , — ^^hcre has been lately 
sent from the manufactory at Coljfiton, a single 


sheet of paper, weighing 533 pouhds, and measuring 
upwards of a milS and a half in length ; the 
breadth being only 50 inches. Were a ream of 
paper composed of similar sheets made, it would 
weigh 266,5000 pounds, or upwards of 123 tons. 

‘ Mikrotypopurogenelion, — Take a page, or any 
other definite pbrtion of printed paper, cut it into 
two pieces, note the size of the type, and place one 
piice aside as the muster or test. Thrust the other 
piece between the bars of a lighted grat^, or ignilb ^ 
it in any other manner which may be }A.eferred ; 
place it gShtly on the hearth, and let it burn away, 
till entirely consumed. Take up the paper s(? 
charred carefully, and, holding it to a good light, 
the size of the print, which is perfectly legible, will 
be found to have become coTisiderably reduced, 
while the sharpness, or purity of impressiony 'viU 
have been singularly increased. * 

Triumphs qf Chemical Science, — Of all the 
achievements of inorganic chemistry, the artificial 
formation of lapis lazuli was the most l>rill! int pnd 
most conclusive. This mineral, as represented to 
us by nature, is calculated powerfully to arrest our 
attention by its beautiful azure- blue color, its re- 
maining unchanged by exposure to air or to fire,* 
and furnishing us with a most valuable pigment 
(ultra- marine), more precious thun g^ld ! Ana- 
lysis represented it to be composed of silicia, alu- 
mina, and soda (three colorless bodies), with sulp^’iir 
and a trace of iron. Nothing could be disi'overed 
in it of the nature of a pigmei t, nothing to which 
its blue color could be referred, the cause of ^^ilich 
was searched for in vain. It might, therefore, have 
been supposed that the analyst was here altogether 
at fault, andi that, at any rate, its artificial pro- 
duction must be impossible. Nevertheless, this has 
begn accomplished; and simply by combining, in 
the proper porportions, as determined by anaivsis, 
silicia, soda, alumina, iron, and sulphur. Thousamls 
of pounds weight arc now manufactured from these 
ingredients, and this artificial ultra-marine is us 
beautiful as the natural, while for the price of a 
single ounce of the latter we may obtain many 
pounds of the former. — Liebig, 

QUERIES FROM VOL I. 

1.50 — How aro skeletons prepared and bleached ?— 

Amweredon page L57. 

16.1— Huw are work-boxes, fiq;, japann'‘d }^Jtn:tDered on 

n fc 103. ' 

67— How are turkey 's-inaw balloons prepared?— 
onpage\0\. * 

168— How are Bath bricks made ?-~,4nsu!cretl on /Htgs 6 1. 

175 — What is there in the juice ofitbe lemon. &<■.. winch, < 
used us a sympathetic ink.t causes it to appear dark when 
scorched by fire ?— ^inf trered on page 414. 

QUERIES. 

18.5— What is harness polish, and its preparation 
steered on page 63. 

186— >How is printing in gold perfomied ? Also, the ma- 
terials for colored printing , inks on pages 104 

and 184. 

187— How is th^ thunder, lightning, rain, hail, nnd wind 
of the theatres produced ? 

188— What is the best fly net for enfomologieul purposed ^ 

189 — How arc iiisei^ts in cabinets best preserved:’ — .7n 
stperrti on page 415. 

190— Hoes moonlight act in any way upon vegetation ? 

I9i— Vtliat IS the process of cleaning furs? 

19*4* — Whiit causes tlic dilTeient colors in the flame of a • 
candle ^ — Answered on page 84. 

193— How and of what niulenal are Meershnm pipes made? - 
Answered on page A\^. •• ^ 

194— How are the common coke water colors made ?-x. ... 
Answered on page Z14. 
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THE ECCENTRIC CHUCK. 

Onr of the most useful appendages to an amateur’s 
lathe is the eccentric chuck. Its pai^cular pro- 
perties are to enable the turner to alter the centre 
of his work at pleasure, thus the worK produced 
exhibits a beautiful intermixture of circular lines, 
or ornaments, and which cannot be produced by a 
common chuck. To illustrate this the two follow- 
ing cuts exhibit the properties of the common and 
the eccentric chuck. 



In the above the various lines are all around the 
same centre, and consequently of different sixes 
throughout, (their size and distance from each other 
depends upon the position of the tool and not upon 
the chuck.) In the next illustration there are three 
groups of equal-sized circles, but each one in every 
group is from a different centre, not any one of 
them agreeing with the centre of the whole, though 
the groups are respectively equi-distant from it. 
In the innermost group are six circles, in the centre 
one 48, and in the outer ro\v 32. 



The next illustration shows groups of concentric 
circles, made around certaiti points, and also other 
circles either free from each other, or just touching. 
This also is easily performed by the eccentric chuck, 
though it is icnpos&ible to do so by means of a 
common and simple one. * 



The description of the chuck, -which permits ^uch . 
alteration of adjustment as to occasion this eccen- 
tricity, is as follows : 

Fig. 1, is a representation of the eccentric chuck, 
seen when looking at its face ; hg. 2, shows the 
&f.me apparatus, seen sideways. The same letters 
riefer to both. 

A A is a plate of brass, a quarter of an inch or 
more in thickness, having a screw at the back of it, 
seen at 0, in hg. 2, by which it is screwed on to ' 
the mandril of the lathe, in the same rnantifer as any 
other chuck would be. ll B are two slides of steel 
screwed down to the surface of A A, by two screws 
in each ; the holes that admit the screws through 
B B being a little oval, in order that the slides may 
be adjusted so that they may dlways pass equably 
against the inner slider D, and be perfectly pifUiMel 
to each other. To preserve them in their proper 
position, when once fixed, there are four screws, 

C C C C, which* screw into four studs, left ]>romi- 
nently standing upon the face of A, 04) eU^, as is 
more usually the case, the sides of A A which pro- 
ject beyond the slides B'B are cut otf, and then 
the screws C C C C lire fixed in the sides of A, the 
prominent beads of them only bearimv- against B B.* 
D is a plate of brass, which is made to slide 
smoothly between B B ; it has upon tbe eeiitn* of 
it a wheel divided usually into 96 teeth, with a 
spring detent or click, as seen at G and II. '‘'ids 
wheel passes through the plate T), and is so fastiMied 
that it is free t3 move ronrid, and yet not out of its 
place, sideways, and above all things, so that it will 
not shake in its bed or bearings, ^'he front of the 
toothed wheel has also a screw upon it, of the same 
thread as thaf. of the mandril, seen in shadow at 
to which any of the usual (common chucks are to be 
at*^aciied. The circular adjustments of the toothed 
wheel will be evident from the mere inspection of 
the figure. The lateral motion of the sliding piece 
D is occasioned by a screw towards the side as 
represented at I. This screw is made with a thread 
of about 20 turns to the inch ; it is turned rniind 
at the square extremity 1, by means either of the 
thumb and huger, or a small handle to be taken ofl' 
and on at each adjustment. The screw is also 
furnished with a micrometer head divided into ten 
parts ; for the sake of such minute alterations as may 
be necessary, i> stud F, shows the proportion of the 
screw passed over ; also the, wheel is numbered 
at every twelve teeth by the figures 12, 24, 36, 
up to 96. 

When the eerew I is m one position, the ^rew E 
exactly corresponds to the centn of the 'lathe, and 
all the circles made are concentric, as in illustration 
the first. — 15 the tool be set to an extremely small 
distance from the centre it will make a small circle, 
at a greater distance a larger circle, and so, on. 
Now, supposing it be set so as to cut the size of the 
smallest circle in example 3, and the screw I 
turned once round, it would pu^ the work out of 
the former centre, and a new one would be formed, 
making one of cthe circles in the inner row of ex- 
ample 3. Suffering the same adjustment of 1 . 
continue, turn the wheel E round 12 teeth, and 
make a second circle, turn it 12 mure teeth, and it 
will make a third circle equi- distant and of equal 
size to the first, thus making eight circles, which as 
is seen will touch one another. In the same 
manner all the others are made. If the tool be^ so 
adjusted as to make a large circle, as in the three * 
groups of example 2, the circles will overlap each. 
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other. If the toot be allowed to cut deep, and we shall {prepare an article upon, and explain more 

placed exactly in the centre, itVts as a drill and fully the nature and management of eccentric work, 

cuts a white dot, as in the larger example below. The follol^ing is given as a general illustration of 
The tools employed for this kind of work, as well as the character of it, which, however, may be modified 

the small slide rest necessary for their adjustment, and varied without end. 



PHOSPHORIC METEORS. 

Some ^attribute that luminous appetfrance which 
goes by the name of ignis fatuus to putrefaction. 
Tt is observed in boggy places, and near riveSB, 
though sometimes also in dry places. By its ap- 
pearance benighted travellers are said to have been 
sometimes misled into marshy places, bogs, and 
quagmires, taking the light which they saw before 
them for a candle at a distance. From this seem- 
ingly mischievous property, it has been thought by 
the vulgar to be a spirt of a malignant nature, and 
call^ Will-i^th-a’Wispf or Jack -with-O’ lantern ; 
for the same reason, also, it probably had its Latin 
name. Ignis Fatuus, 

This kind of light is said to be fVequent about 
burying places lyid dungj^hills. Some countries are 
remarkable for it, as about Bologna, in Italy, and 
also in some parts of Spain and Ethiopia. Dr. 
Sha^p in hjs Travels to tl)p Holy Land, says that 

* it appeared in the talleys of Mount Ephraim, and 
attended him and his company for more than an 
liour. Sometimes it ivould appear glolbular, or in 
the shape of the flame of a candle, at others it 
would spread to such a degree as to involve the 
whole comjiany in a pale inoffensive light, then 
contract itself, and Suddenly disappear, but in less 
than a minute w#ild appear again : sometimes 
running swiftly along, it would expand itself at 
certain intervals over more than tw^ or three acres 

^ (Mhe adjacent mountains. The atmosphere, from 
the beginning of the evening, had been remarkably 
thick and hazy ; and the dew, as they felt it on the 
bridles * of their horses, was very clammy and 

• unctuous. 

Lights resembling the ignis fatuus are sometimes 
to b^met with at sea, skipping about the masts and 
riffging of ships ; and Dr. ShaW informs us, that he 
has see\^ these in such weather as that just men- 


tioned, when he saw the ignis fatuus in Palestine* 
Similar appearances have been observed in various 
other situations; and we are told of one which 
appeared about the bedaof a woman in Milan, sur- 
rounding it, as well as her body, entirely. This 
light fled from the hand which approached it, but 
was at length entirely dispersed by the motion of 
the air. 

These meteors are now considered as real eatMiiV 
tions from the earth, produced by gus, vapour, or 
some other attenuated substance, einanating from 
vegetable, animal, or mineral materials ; and com- 
bined with the matter of light, or heat, or both. In- 
stead of being dense or solid, they are uniformly rare 
and subtle ; and, instead of originating in the loftiest 
regions of the atmosphere, or beyond its range, are 
generated, for the greater part, in low marshy plains 
or valleys. To the fearful and superstitious they 
are a source of terror. 

In Italy, in the Bolognese territory, they are so 
frequent in the mora.S8y grounds, that they are to 
be seen every night; some of them affording as 
much light as a kindled torch, and o^ers not being 
larger- than the flame of a candle, but all of them 
so luminous as to shed a lustre on the surrounding 
objects. They are constantly in motion, but this 
motion is various and uncertain. They sometimes 
rise, and at others sink, occasionally disappearing 
of a sudden, and appearing again in an instant in 
some other place. They usually hover about six 
feet from the ground, differing both in figure and 
size, and spreading out and contracting themselves, 
alternately. Sometimes they breaks to appearance, 
into two parts ; soon after uniting ^gain in one 
•body ; at intervalsatbey float like waves, letting fall 
portions of ignited matter, like sArks from a fire. 
They are more frequently observ^ in winter than 
in summer, and cast thl: strongest light in rainy and 
moist weather. *They exist mostly on the banks of 
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brooks and rivers, and in morasses ; but are like- 
wise seen on elevated grounds, where they are, 
however, of a comparatively diminutiVe size. 

In the month of March, 1728, a traveller being 
in a mountainous road, about ten miles south of 
Bonania, perceived, as he approached the river 
Rioverde, between eight and nine in the evening, a 
light shining very brightly on some stones w«hich 
lay on the banks. It was elevated about two feet 
above them, its figure describing a parallelepiped, 
more than a foot in length, and about six inches 
high, its longest side lying parallel to the horizon. 
Its light was so strong that he conld distinguish by 
it, very plainly, a part of a neighbouring hedge, and 
the waL.r in the river. On a near approach, it 
cha^.lged from a bright red to a yellowish color, and 
on drawing still nearer became pale ; but when the 
observer reached the spot it vanished.< On his 
stepping back he not only saw it again, but found 
tlmt the farther he receded, the stronger and more 
luminous it became. This light was afterwards seen 
several times, both in spring and autumn, precisely 
at the same spot, and preserving the same shape. 

Oh the 12th of December, 1776, several very 
remarkable ignes fatui were observed on the road to 
Bromsgrove, five miles from Birmingham, a little 
before day-light. A great number of these lights 
were playing in an adjacent field, in different direc- 
tions; from some of which suddenly sprang up 
bright branches of light, resembling the explosion 
of a rocket filled with many brilliant stars. In the 
case of the latter, the dischHrge was supposed to be 
upward or vertical, instead of taking the usual 
direction. The hedge, and the trees on each side, 
were strongly illuminated. This appearance con- 
tinued a few seconds only, when the ignes fatui played 
as before. The spectator was not sufficiently near 
to observe whether the apparent explosions were 
attended with any report. 

In the month of December, 1693, between the 
and 30th, a fiery exhalation, without doubt 
generated in the same way with the meteors de- 
scribed above, aset fire to sixteen ricks of hay, and 
two bams filled with corn and hay, at the village of 
Hartech, in Pembrokeshire. it had frequently 
been seen before, proceeding from the sea, and in 
these instances lasted for a fortnight, or three 
weeks. It not only fired the hay, but poisoned the 
grass, for the extent of a mile, so as to induce a 
distemper among the cattle. It was a weak blue 
flame, easily extinguished, and did not in the least 
burn any of the men who interposed their endea- 
vours to save the hay ; although they ventured, not 
only close to it, but sometimes into it. All the damage 
sustained happenedy constantly, in the night. 

Belonging to this class of meteors is the draco 
volans, a fiery exhalation, frequent in marshy and 
cold countries. It is most common in summer ; 
and, although principally^ seen playing near the 
banks of rivers, or in boggy places ; still it some- 
times mounts up to a considerable height in the air, 
to the no small terror of the amazed beholders. Its 
appearance is that of an oblong, sometimes roundish, 
fiery body, with a long tail. It is entirely harmless, 
frequently sticking to the hands and clothes of 
spectators, without doing them the least injury. 

That curious phenomenon observed by Humboldt^ 
in South Ameri^ called the lantern of Maracaybo, 
is, undoabtedIy,vanalogous to those meteors we 
have been describing. * 


5JLOW-PIPES. 

To (he Bditar. 

Sir. — I read with great pleasure an article in page 
322, Vol. 1, of your excellent Magazine, on the oxy- 
.tiydrogen blow-pipe, invented by Mr. Gurney. 
.Truly he is worthy of great praise for having put 
into the hand of the experimentalist so powerful an 
agent as the flame of the mixed gases. For this 
purpose Dr. Clarke had some years before invented 
the compression blow-pipe, but the risk hi using it 
was so fearful as practically to forbid its adoption. 

But however vast a stride was made in the con- 
struction of Mr. Gurney’s instrument over the 
former plan, room was still left for further improve- 
ment ; for in using this blow-pipe, if the pressure 
on the bladder be irregular, the flame is to 
recede through the chamber of wire gauze and 
asbestos, and blow out the cork of the water cistern ; 
which circumstance, though unattended with danger, 
is sufficiently annoying to render an impi jvement 
desirable. This is in a great measure remedied by 
the jet, shown in Fig. 1; which was invented by Mr. 



Ilemmings. It consists of a cylinder about 4^ inches 
long and } of an inch in diameter, with a screw at one 
end to attach the bag or bladder containing the mixed 
gases, and a jet at the other end, through which the 
gases issue and are bui;nt. The cylinder is filled with 
exceedingly fine brass wire, cut into lengths and made 
up into a bundle, and then forced into the body so as 
to occupy the whole of the interior. The gas which 
enters is obliged to pass through the capillary 
passages formed between the wires, which in ordi- 
nary cases is sufficient to prevent the flame from 
returning. But this jet is not in every case safe ; and 
the risk that is always attendant upon having the 
gases in the same vessel rendered it desirable that 
some other plan should be devised, i>o as to enable 
them to be kept separate until they reached the 
point of comljustion. This in part is accomplished 
by using the apparatus shown at Fig. 2, in which 



the hydrogen passes through the one tube, and the 
oxygen through the other tube, consequently they 
do not mingle until they leave th? points of the jets; 
thus ^rfect safety is attained, but the mixing of the 
gases is not complete. 

Another plan was to have two tubes, one inb/.!j 
the other, as shown in Fig. 3, in which the oxygen 
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enters at the £id aAd passes up the centre tube, as 
shown by the dotted lines, and otmes out at the jet; 
the hydrogen enters at the top and passes outside the 
oxygen tube, and comes out at the same jet ; a cap is 
put over the end, and the gases pass out as usual. 

This is in substance the jet of Professor Daniel!, 
and Mr. Maugham. In both the last describ^ 
jets the gases are contained in separate bladders or 
bags, which are connected by flexible tubes to the 
')*roper paA of the jet. This last though very con- 
venient it not free from danger, for if the pressure 
on either of the bags is taken off, or ndt equal to 
\he other, the gas which is under the greatest 
pressure will be forced down the other tube, and 
render the contents of that bag explosive. This 
though apparently a trifling thing is not really so ; 
for^i two instances within my own knowledge, the 
ba|; thus circumstanced has exploded, and caused 
great destruction of property. 

From these remarks it appears that to bum the 
ga^s ^th •safety and yet with perfectness of mix- 
ture, it is necessary that the apparatus should be so 
arranged as to allow thb gases to pass from the 
bladder or bags to the jet, hut prevent any from 
* returning. Jhese desiderata are fully obtained in 
the jet constructed by Mr. Palmer, of Newgate- 
street, whieh is shown in section, in Fig. 4. 



f he^endTA is cogpected^ith one bag or bladder, 
and the end B with the other ; the gases pass 
through the separate tubes, as marli^d, into the 
chamber (which is fitted with the finest wire gauze, 
and, in filtering, as it were, through which the gases 
become perfectly mingled,) and from thence to the 
jet which’is secured into tlie hole D. At £ E are 
two conical valveft opening inwards, which allow a 
free passage for toe gases in the duration indicated 
by the arrows, but which from th^ nicety of their 
ertUnstruction instantly close, if there is any piwure 
in the opposite direction ; so completely is this the 
case that the jet may be used for either gas sepa- 
rately, without screwing a cap into the other orifice. 
Thus are we in possession of a jet, at once conve- 
nient, safe, and at the same time ensuring a perfect 
mixture of the gases, without which a great portion 
•ot the effect is lost. • eulon. 


GROVE'S VOLTAIC BATTERY. 

Mr. W. R. Grove, M.A., has constructed a small 
battery consisting of seven liqueur-glasses, contain- 
ing the bowls of common tobacco-pipes ; the metals, 
zinc and plhtinum; and the electrolytes, concen- 
trated nitric and dilate muriatic acids. This little 
apparatus has produced effects of decomposition, 
eqqgl to the myt powerful batteries of the old 
construction. Mr. Grove has since tried various 
combinations upon the same principles, and though 
some of the rarer substances, such, for instance, as 
chloric acid, have produced powerff^ combination^ 
he has found none superior, and few equal to the 
above. Mr. Grove hu, therefore, economized the 
materials ; thus, on the side of the zinc^^ salt and 
water has been found little inferior to dilute mpria- 
tic acid ; and it dispenses with title amalgamation of 
the zinc.. By using flattened parallelepiped -shaped 
vessels, instead of cylindrical, the concentrated acid 
is much economized, the space diminished, and the 
metals^approximated. (According to Prof. Ritchie, 
the power is inversely as the square root of the 
distance between the metals.) 

A hastily-constructed battery, upon this pripciple, 
was presented to the British Association. It con- 
sisted of an outer case of wood, (glazed earthen- 
ware is better), 7! in. by 5 and 3, separated into 
four flat compartments by glass divisions; into 
which are plac^ four flat porous vessels, measuring, 
in the interior, 7, 2!, and 3-lOths of an inch; 
they contain each three ounces, by megsure; the 
metals, four pair, expose each a surface of 16 square 
inches ; and the battery gives, by decomposition of 
acidulated water, 3 cubic inches of mixed gases per 
minute ; charcoal points burn brilliantly ; and it 
heats 6 inches of platinum wire l-56th c( an inch 
diameter; its effect upon the magnet, when ar- 
ranged as a single pair, is proportionately energetic ; 
it is constant for about an hour, without any fresh 
supply of acids. The porous vessels are identical in 
their constitution with the common tobacc^pifsi 
Its power, with reference to the common constant 
battery, is, eaterit paribust as 6 U^l, but the pro- 
portions vary with the series. The cost of the 
whole apparatus is about 2/. 2f . During the opera- 
tion of this battery, the nitric acid, by losing suc- 
cessive portions of oxygen, assumes, first a yellow, 
then a green, then a blue color, and, lastly, becomes 
perfectly aqueous; hydrogen is now evolved from 
the platina ; the energy lowers, and the action be- 
comes inconstant. This valuable instrument of 
chemical research is here made portable ; and, by 
increased power in diminished space, its adaptation 
to mechanical, and especially to locomotive purposes, 
becomes more feasible. • , 

ON ARSENIC, 

fcOKTAINXD NATURALLY IN THE HUMAN BODY. 

M. Ortila has read a memoir on the above sub- 
ject before the Royal Academy of Medicine ; the ex- 
periments detailed were made with M. Couerbe, and 
their object was to solve the following questions : 

1st, Does arsenic exist originally in the human 
body ? 2ndly. Do the viscera contain any ? 3rdly, 
Can its existence in the muscles Be proved ? 4thly, 
Is it possible ^ determine that the arsenic ob- 
tained from a corpse is not that which ori^nally 
existed among the elements cojlposing the tissues, 
but was introduced snto the digestive organs, ap- 
plied to the eflterior, Ac. ? 
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I. Arsenic exists in human bones ; if the bones 
of an adult be calcined, taking care not to raise the 
temperature too high, and to avoid conmct with the 
fuel, these bones, when reduced to powder and 
treated with purified sulphuric acid, aim then tried 
in Marsh’s apparatus, will yield brown, brilliant 
and thick arsenical spots. This result was ob- 
tained both from the bones of ^rpses of a^ts 
who had been dead some days, or buried for some 
months. 

When the calcination is effected at a white heat, 
no arsenic is obtained, nor is any procured from 
tW bones of commerce reduced to a soft paste ; but 
if they be subjected to heat and the processes indi- 
cated (njtric add, potash and sulphuric acid), a 
certain quantity of arsenic is obtained. 

From this first ^ries of experiment, which amount 
to fourteen, 1 conclude, says M. Orfila, 1st, That 
the bones of the human adidt, of the horse, ox, and 
sheep contain minute portions of arsenic, which it 
is possible to discover by treating the bones with 
potash purified by alcohol and pure sulphuric acid. 

2ndly, This quantity of arsenic is not increased 
by loi^ burial. 

3rdly, Vitrification removes a portion of it, 
which is undoubtedly occasioned by the volatiliza- 
tion which it occasions. 

4thly, Among the conditions favorable to the 
discovery of arsenic must be especially reckoned 
that of not calcining the bones too strongly, and 
secondly, ^ avoid carefully the contact of fuel. 

5thly, When bones are treated with water and 
ebullition, no arsenic is discoverable. 

6thly, If in operating in this mode, any arsenic 
be detected, it has certainly been in some mode 
introduced into the economy,k 

II. No arsenic is found in the viscera unless it 
has been absorbed. The organs of a dog which was 
hung, treated by the usual processes, did not yield 
any. The blood, brain, the liver, spleen, kidneys, 
h'^^^’pes, stomach, &c., gave no traces of it. 
Carboniz^ with nitric acid, and afterwards tried in 
Marsh’s appar^us, white opaque spots only were 
obtained, and these were also produced without the 
presence of these organic matters. 

The liver of an adult gave none ; nor did the 
decoctions made with various organs yield any. 

From these facts we may conclude, observes M. 
Orfila, but not positively, that the viscera do not 
originally contain arsenic ; or to state the fact more 
accurately and not to prejudge the case, it may be 
asserted, that they do not yield any when treated 
with boiling water, sulphuretted hydrogen, or when 
carbonized by concentrated nitric acid, &c. It may 
so happen that^the quantity is too small to be de- 
tected by sulphurett^ hydrogen, or that it is lost 
by carbonization ; but by acting on a large qi^antity 
of brain or other organs, it may be detected. At 
any rate, it is sufficient at > present to have ascer- 
tained that the viscera yield no arsenic by the re- 
actions described, unless it has been introduced by 
poisoning. 

III. It is not proved that muscular flesh contrins 
arsenic ; twelve pounds of it taken from the corpse 
of an adult, carbe^ized by nitric acid and tested by 
Marsh’s apparij^s, gave white opaque spots ; some 
were brilliant, with a blueish tint; others were 
yellow, and had anf arsenical appearance ; dissolved 
in boiling nitric aci^, they gave no alliaceous smell 
when put on red-hot charcoal ; in fact, they pos- 
sessed none of the characteristics of krsenic. These 


spots were, however, very numerous ; submitted for 
nearly twenty da^s to a current of sulphuretted 
hydrogen gas, they gave no indication of arsenic. 
It is possible that they were a mixture of arsenic 
and animal matter, and that the muscular flesh of 
Ufo or three bodies might yield some by analysis ; 
lastly, other processes may discover it in the same 
quantities as those employed, by occasioning less 
loss ; therefore, adds M. Orfila, 1 will not conclude, 
positively, that arsenic does not exist in muscular 
flesh. ^ 

IV. It is possible to ascertain that the arsenic 
which may be discovered does not come from the 
organic substance itself, but that it has been com- 
bined with it by absorption. For if it be found in 
the bones, it will not be remoVed by long boiling 
in water, unless it had been introduced ; an«t the 
same holds good with respect to the blood and the 
organs which have been examined. 

Lastly, if the muscles yield spots, some of which 
resemble arsenic at flrst sight, the distinctive crtia- 
racters which have been stated must be remembered ; 
and if the subject had taken arsenical remedies, this 
circumstance ought to be particularly attended to. 
— Journal de Chim, 

PREPARATION OF GOLD-BEATER’S 
SKIN. 

This manufacture requires the previous freeing of 
the muscular tunic from the other membranes 
which constitute the gut. Anatomists distinguish 
in it three membranes ; viz., tlid external one, 
termed the peritoneal; the middle one, or mua- 
Ctt/ar membraine ; and the internal, or mucous mem- 
brane. Formerly , the guts were subjected to the 
pu*^rid fermentation, in order to separate the peri- 
toneal and mucous membranes from the muscular 
one ; and this process was accompanied with such 
a foetid effluvium, that the authorities obliged the 
manufacturers to establish their works at a dis- 
tance from all other habitations. In 1820, the 
Prefect of Police, of Paris, proposed to the Societc 

Encouragement ^ to offer a prize for a process, 
either chemical or mechanical, of effecting ^his 
object without submitting the guts to the putrid 
fermentation. 

After [thejguts have been freed from all greasi- 
ness, by the usual methods- and turned inside out, 
they are to be put into a ivlb, capable of containing 
as many as are produced from fifty oxen ; and two 
buckets of a weak alkalipe liquor arc to be pou -ed 
upon them. If they should hot be sufficiently 
wetted, throw over them another bucket-full of 
well or river*Water ; they are iben to be well stirred 
up, and left to steep all night. At the end of this 
time, the mucous membrane may be removed with 
as much facility as it could be after many days of 
putrid fermentation. ' 

The other operations may b^ afterwards per- 
formed in the usual manner. 

When the wdtKman has stripped off that part of 
the peritoneal membrane which surrounds the copcudl'r 
he takes from 2 to 2i^ feet in length of it, and inverts 
it, or turns it inside out ; he then leaves it to dry; 
when dry, it resembles a packthread. In this state 
it is sold to the manufacturer of gold-beater’s skin, 
who takes the dried membranes and soaks them in a 
very weak solution of potash. When sufficiently 
soaked, so as to have become gelatinous, he places 
them on a wooden plan)c, to scrape them clea^n, and 
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cut them open with & knife. When the pellicles are | 
well cleansed, and sufficiently frdled from the water, 
they are extended on wooden frames, three or four 
feet long, and about ten inches wide; these are 
formed of two uprights, joined by two cross-pieces ; 
the cross-pieces have grooves of three or four linel^ 
wide made in them. 

In order to extend the membrane, the workman 
takes it in his hands, and affixes one end of it, by 
its glutinous quality, to the top of the frame, taking 
care that^that part of the intestine which formed 
the outside of it be placed next to the Irame : he 
flien extends it every way, and causes it to adhere to 
the other end of the frame : this effected, he takes 
another membrane, and applies it upon that which 
is already extended*, taking care that the mus- 
<!ul(||r» membranes should be in contact with each 
other : in this way they become so perfectly glued 
together as to form one solid body. 

The two membranes soon become dry, except at 
theif of^rensities, which are glued to the cross-bars 
of the frame. When the whole is well dried, the 
workman cuts the pellicles* across at each end with a 
good knife, and separates tttem from the frame. 
The dried anj stretched membranes are then deli- 
vered to another workman to give them the last 
preparation, %nd to cut them into convenient sizes. 

In order to finish the pellicles, the workman takes 
rack band separately, and glues it on a similar 
frame to that which we have before described, but 
witliout a groove : Ife applies the glue upon the 
edges of the frame, and places on it the band of a 
pellicle. When tpiite dry, it is washed over with a 
solution of one ounce of alum, dissolved in two 
wine-(piarts of water, and again allowed to dry ; it 
is then coated, by means of a spongy, with a con- 
centrated solution of isinglass in white wine, in 
wliiali acrid and aromatic substancea have been 
steeped, such as cloves, mnsk, ginger, camphor, 
&c. : these last substances are added to prevent 
insects from attacking the pellicle. When suffi- 
ciently coated with this composition, or as the 
workmen call it, f/rotfgided, they, lastly, cover it 
with a layer of whites of eggs. The pellicle is then 
cut into pieces of about live inches square, sub- 
mitfed to the^action of a press to flatten them, and 
then formed into small packets or books for sale to 
the gold-beaters. , • 

j ^ 

DRYING SEA WEEDS. 

• • J. S. DaUBlglOIlD, M.D. 

President of the ie{fast Natural Ilistorif^Soeietif, 

The first object to be attended to in preserving 
marine plants is to have them washed perfectly 
cleai; before spreading. There should not be left 
upon them a particle of sand or other foreign body, 
unless in* some rave instances a parasitic species 
may be thought ygorthy of keeping, on account of 
its rarity, or because it may ,add an additional 
beauty to the chief specimen. It isM good practice 
4i^wash them before leaving the shore either in the 
sea, or in a rocky pool, or, as is sometimes more 
convenient in some localities, in a rivulet dis- 
charging itself into the ocean ; though, as will be 
afterwards explained, the last practice proves very 
destructive to the beauty of some species. 

The foreign bodies to be got rid of are frajgments of 
decayed sea- weeds, sand, gravel, and sometimes por- 
tions of the softened surface of sandstone of argilla- 


ceous rock on which the specimens may have grown, 
together with the smaller testacea, and the Corallina 
qfficinaliit, Ac. At Cairnlough Bay I experienced 
most trouble in this respect from the Ectocarpi^ 
which confei^m were so generally diffused as to be 
entangled with almost every other species of sea- 
plant. 

*Ajter the greafpat pains which we may take to 
clean onr specimens at the shore, there will gene- 
rally be found much to do before they can be pro- 
perly committed to paper, since foreign substances 
will continue attached to them w4h much perti^ 
nacity even after we may have been satisfied that 
they are perfectly clean. It is therefore necessary 
to prepare each specimen by examining i^in fresh 
or sea water in a white dish or plate, so that eyery 
thing foreign may be detected and*removed. 

The nget thing to be attended to is the quality 
of the paper on which the specimens are to be 
spread; and here a great error is generally com- 
mitted, in using it thin and inferior, by which, if 
the specimen be worth preserving, it has not proper 
justice done to it. Much of the beauty, indeed, of 
many species depends on the goodness of the fiaper, 
exactly as a print or drawing will appear better or 
worse, as it is executed on paper of a good or an 
inferior kind. Some species, too, contract so much 
in drying as to pucker the edges of the paper, if it 
be not sufficiently thick ; for example, Deleaseria 
laciniaia, and this has a very unsightly appearance. 
That which 1 have from experience bqpn led to 
prefer is thick music-paper. It closely resembles 
that used for drawing, and the sheet divides into 
four leaves, of a most convenient size. 

Whatever pains we may have taken to clean the 
recent specimens, we s|^all often find, when spread- 
ing them, that some foreign particles continue at- 
tached, and for the removal of these a pair of dis- 
secting forceps, and a camel-hair pencil of middle 
size, will be found convenient. These, indeed, are 
almost indispensable, and will be found usejHjpr^ 
more occasions than can here be specified. A silver 
probe, with a blunt and a sharp ejid, is the moist 
convenient instrument for spreading out, and sepa- 
rating branches from each other, but any thing with 
a rigid point, such as a large needle, or the handle 
of the camel-hair pencil sharpened, will answer. 
A large white dinner-dish serves perfectly well for 
spreading the specimena in, and all that is further 
necessary is a quantity of drying papers, and some 
sheets of blotting-paper, with three or four flat 
pieces of deal board. Nothing answers better for 
drying than old newspapers, each divided into eight 
parts, but it is necessary to have a large supply of 
these. • ^ 

The beautiful and common Plocamium coccineum 
is one of the most easily preserved species, and may 
be taken aa an example of the mode of proceeding 
with mo$t of the others The steps to be pursued 
are as follows ; — 

1. The specimen is to be perfectly well cleaned. 

2. A dinner-dish is to be filled about two-thirds 
with clean fresh water. 

3. The paper on which the specimen is to be 
spread to be immersed in the water in the dish. 

4. The specimen to be then plate^ on the paper, 
^ and spread out 1|y means of the probe and camel- 

hair pencil. I 

5. The paper with the specinyn on it to be then 
slowly withdrawn from the dish, sliding it over its 
edge. 
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6. The paper with the specimen adhering to it 

to be held up by one corner for a minute or two, to 
drain oif the water. ^ 

7. To be then laid on a paper, or c^oth, upon a 
table, and the superfluous water still remaining to 
be removed by repeated pressure of blotting-paper 
upon the specimen, beginning this operation at Jhe 
edges, and gradually encroaching Awards the cnntre 
till the whole can be pressed upon without danger 
of any part adhering to the blotting-paper, which 
probably would be the case were the latter applied 
At once to the whole specimen. 

8. The specimen then to be laid on a couple of 
drying papers placed on the carpet or a table ; two 
more papers to be laid over it, and then the piece of 
board, on which latter a few books are to be put, to 
give the necessary pressure. 

9. These papers to be changed every*half hour 
or oftener, till the specimen is sufficiently dry. (A 
number of specimens with drying papers interposed 
may be pressed at once under the same board.) 

Though the above method is in general the best, 
yet there are various species, and among these the 
Plocimium coccineum itself, which dry perfectly 
well by simple exposure to the open air without 
pressure being had recourse to at all ; and some can 
only be preserved in the latter way, being so gluti- 
nous that they will adhere as strongly to the drying 
paper laid over as to that on which they are spread. 
Pressure, however, is necessary after they have 
dried, fo» the purpose of flattening them. 

An indispensable requisite in the drying of 
marine or fresh water algse is a portion of old rag, 
neither of a quality too fine or too coarse. When 
the specimen has been spread, as directed, upon the 
paper on which it is to rensiin, a piece of rag suffi- 
cient to cover it should be laid over, and then it 
may be interleaved under the boards for pressure. 
The rag prevents the necessity of so much care in 
taking up the moisture as Mr. Drummond requires, 
•fliNf Hirer adheres to the specimens, but when dry 
leaves them, while most of the plants themselves 
stick firmly tQ the sheets on which they have been 
spread. 


ON SECURING THE SCION IN 
GRAFTING. 

BY D. POWELL, BSa. 

Grafting- WAX« properly prepared, when In a 
melted state, is spread evenly on sheets of mode- 
rately thin brown paper ; which, when cold, is cut 
into slips about f of an inch wide. When one of 
these slips is to be used, warm it with the breath, 
and bind it round the stock and scion, pressing it 
gently with the hand, when it Witt be found to ad- 
here so closely as totally to exclude both air and 
moisture. No further troible is necessary^ though 
it may be as well to look oter the grafts occasionally, 
pressing the paper close with the hand where It may 
have before hem missed ; but, after a few days* ex- 
posure to the warmth of the sun, it will generally 
be found adhering so closely, as to want no fhrtber 
attention. With the advantage of avoiding any un- 
equal preisure^f the bark, the neatness and con- 
venience of this method will recommend it to the 
practice of amateurs ; while its cheapness and utility* 
will secure it aliavorable reception with practical 
gardeners. 1 

The grafting- wax is recomtnende^ by Miller, and 
also in the several Cyclopsedias under the head of 


grafting, as composed of the following materials, 
with trifling variatlions as to proportion. One pound 
of pitch, one pound of resin, two pounds of bees’ 
wax, four pounds of hogs’ lard, and four pounds of 
turpentine, melted and well mixed together. By 
^ladng the composition in an earthen pan, over 
.boiling water,* it may be kept in such a state of 
fihidity as to be easily spread on the paper with a 
brush : heated in this manner, the wajc appears {p 
retain its pliability better than when exposed more 
immediately to the action of fire. * 


CHEAP FILTERING MACHINE. 

The beat and cheapest filtering machine may be 
constructed as follows Procures large stonc<g)ttle 
with the bottom knocked out, stop up the neck with 
small stones, over these form a layer of small peb- 
bles, then another of gravel, increasing every layer 
hi fineness, and putting on, lastly, a stiatui^ of fine 
sand of the depth of several inches. The sand, 
gravel, &e. should of » course be previously well 
washed, until the wacer runs off clear and tasteless. 
The common filtering stones are soon rendered urf- 
serviceable by the filling up of the pores ; this ap- 
paratus on the contrary is a perpetual filtering 
machine, by merely taking out, occasionally, the 
upper stratum of sand, and washing it : it wilU.also 
filter large quantities of water in a short time, of 
which the common filtering ‘stones are wholly, in- 
capable. 


‘ VARIETIES. 

• 

^ Grem from Coffee Berries , — At Venice a certain 
method has been lately discovered for compos rig a 
fine unchangeable emerald green color. A certain 
quantity of coffee is boiled in river water ; spoiled 
coffee IB preferable. By means of a proportionate 
qnantity of pure soda a green precipitate is obtained, 
which is suffered to dry fornix or seven days upon 
polished marble, stirring It about occasionally, in 
order that every part may come in contact with the 
atmosphere, from which it receives h new vii^city 
of tint. The green lake obtained by this process 
bas resisted the actioq of the adds, and even the 
influence of light and mo^ture. ^ 

Mode of UghHnff bg means of a Selfrgeneraitkg 
Got.— A communication haa been made to the French 
Academy of Sciences bf M M. Rouen End* Bcsson 
on this subject. The substaifl^ employed is coal 
naphtha, an essence obtained from the distillation of 
the coal tdr, which is one of the products of the 
distillation of coals for gas-lighting, producing a 
more perfect combustion of the naphtha than was 
ever before obtained by the ajmaratua of the lamp 
or burner ; the gas ia projectea to some distance in 
the air before it takes fire, thlre being, however, 
within the tube <of the burner a constant flame, 
which serves flbe double purpose of igniting the aas 
ttid decomposing the naphtha with which the lAtrp . 
' is supplied, generating new gas for continued com- 
. bustion. The gas, being consumed at a short dis- 
, tance from the burner, is thoroughly supplied with 
air, and this free supply causes perfect combustion, * 
and a brilliant light without smoke. The use of 
this light is attended with an economy of five-sixths 
as compared with oil, an equal quantity of light 
being furnished at a sixth of the expense. 
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GEOLOGY. 

FOSinON AND CKNKHAL AURA N(i FM KN I’ OF 
HOCKS. 

At a tiDio wlien geology engages so 'inuch of the 
attention of the scientific world, and to which it will 
he advisable occasionally to direct our readers* at- 
tention, it may be agreeable, and^^we are sure it vCill 
be useful, to give a paper pointing ont the general 
arrangement of tiic earth's strata, and the natural 
]H>sition of its roclc's and mountains, as introductory 
to any future remarks which particular circumstances 
hnd discoveries may lead us to. The following, 
though not aiming at scientific classification, will, 
we trust, answer the purpose of communicating a 
general knowledge of .the subject, intending at 
another period to<»explain each division more fully, 
and also to notice the organic remains discovered in 
certain of the strata. 

Rocks are generally divided by geologists into two 
grand divisions, distinguished by the names of pri^ 
mart/ and secondary. The primary rocks are com- 
posed of pure crystalline matter, and contain no 
fragipents of other rocks. The secondary rocks, or 
strata, consist only partly of crystalline matter; 
contain fragments of other rocks or strata; often 
abound in the remains of vegetables and marine 
animals ; and sometimes contain the remains of land 
animals. The primary rocks are generally arranged 
in large masses, or in layers, vertical, more or less 
inclined to the horizon. The secondary rocks are 
usually disposed in strata, or layers, parallel, or 
nearly parallel to the horizon. 

The number of primary rocks which are cotnmonly 
observed in nature are eight. 

First, granite^ is composed of (piartz, fieldspar, 
and mica ; when these bodies are arranged in regular 
layers in the rook it is called gneiss. 

Second, micaceous schistnSj which is composed of 
quartz and mica arranged in layers, which are usually 
^ciirvilineal. 

'I'hird, sieniie, which consists of the substance 
called hornblende and fieldspar. 

Fourth, serpentine, which is constituted by field- 
spar, and a body named resplendent hornblende ; 
and their separate crystals are often so small as to 
give the stone a uniform appearance. This rock 
abounds in veins of a substance, called steatite, or 
soap rock. 

Fifth, porphyry, which consists of crystals of 
fieldspar, embedded in the same material, but usually 
of a different color. 

Sixth, granular marble, which consists entirely of 
crystals of carbonate of lime i and which, when its 
color is white, and^texture fine, is the substance 
used 1^ statuaAes. 

Seventh, chlorite schist, which consists of chlo- 
rite, a green or grey substance, somewhat analogous 
to mica and fieldspar. 

Eighth, quartzose rock, which is composed of 
quartz in a granular form, sometimes united to small 
quantities of the crystalline elements, which have 
been mentioned as belonging to the other rocks. 

The secondary rocks are more numerous than the 
primary ; but twelve varieties include all that are 
usually found irj^ihese islands. 

First, grau^cke, which consists of fragments of 
quartz, or chlorite schist, embedded in a cement, 
principally compoud of fieldspar. 

Second, siliceow sandstone,^ which is composed of 
fine quartz or sand, united by a siliccnus cement. 


Third, lime^stone, consisting of carbonate of lime, 
more compact in ^Its texture than in the granular 
uinrbic, and often abounding in marine exiivia. 

Fourth, aluminous schist, or shale, consisting of 
the decomposed materials of iliiferent rocks cemented 
Ly a small quantity of ferruginous or siliceous mat- 
ter, and often' containing the impressions of vege- 
tables. 

Fifth, calcareous sand-stone, which is calcareous 
sand, cemented by calcareous matter. 

Sixth, iron-stone, formed of nearly the fame ma- 
terials as aluminous schist, or schale, but containing 
a much larger quantity of oxide of iron. 

Seventh, basalt or whin-stone, which consists of 
ficlds}>ar and hornblende, with materials derived 
from the decomposition of the primary rocks. The 
crystals are generally so small as to give the roqk a 
homogeneous appearance, and it is often disposeikiii 
very regular columns, having usually five or six sides. 

Eighth, bituminous or common coal. 

Ninth, gypsum, the substance so well* kn^wn by 
that name, which consists of sulphate of lime, and 
often contains sand. 

Tenth, rock salt, 

Eleventh, chalk, which usually abounds in remains 
of marine animals, and contains horizontal layers of 
flints. D 

HyieXhh, plum-pudding -stone, consisting of pebbles 
cemented by a ferruginous or siliceous ccuieiit. u 

To describe more parlicularly the constituent 
parts of the diflerent rocks and strata will be little 
understood, unless the specimens could be examined 
by the eye ; aud a close inspection and comparison 
of the different species, will, in a short time, enable 
the most conYrioti observer to distinguish them. 

The highest^iountains in these islands, and indeed 
in^he whole of the old continent, are constituted by 
granite ; and this rock has likewise been found at 
the greatest dejiths to which the industry of man 
has as yet been able to penetrate ; micaceous schist 
is often found immediately upon granite ; serpentine 
or marble uiioii micaceous schist ; but the order in 
which the primary rocks ui;e grouped together is 
various. Marble and serpentine are usually found 
uppermost ; but granite, though it seems to form the 
foundatiou of the rocky strata of the kk)he, is yet 
sometimes discovered above micaceous schist. 

The secondary rocks pe always incumbent on the 
primary ; the lowest of tS'^m is usually grauwacke ; 
upon this lime-stone or sanu -stone is often found , 
coal generally occurs between sand-stone or shale ; 
basalt often exists above pnd-stone and lime-^to^.e ; 
rock salt almost always occurs associated with red 
sand-stone and gypsum. Coal, basalt, sand-stone, 
and liine-8tor.e, are often arranged in different alter- 
nate layers, of no considerable thickness, so as to 
form a great extent of country. In a dejitb of ^less 
than 500 yards, eighty of tliese different alternate 
strata have been counted. 

Tlie veins which afford metal^ substances arc 
Assures, vertical, or more or less inclined, filled with 
a material diffment from the rock in which they 
exist. This material is almost always crystalline-, j 
and usually consists of calcareous spar, flour spar, 
quartz, or heavy spar, either separate or together. 
The metallic substances are generally dispersed 
through, or confusedly mixed with these crystalline 
bodies. The veins in hard granite seldom afford 
much useful metal ; but in the veins in soft granite, 
and in gneiss, tin, copper, and lead are found. Cop-* 
per and iron are the only metals usually found in 
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the veins in serpentme. Micaceous schisti sienite, 
and fi^rariular marble, are seldom Metalliferous rocks. 
Lead, tin, copper, iron, and many other metals, are 
found in the veins in chlorite schist. Grauwackc, 
vrheti it contains few fra^rments, and exists in large 
masses, is often a metalliferous rock. The precioti. 
metals, likewise iron, lead, and antiihony, are foun(| 
in it ; and sometimes it contains veins, or masses^of 
Htone coalyjiv coal free from bitumen. Lime-stone 
is the great metalliferous rock of the secondary 
family ; *and lead and copper are the metals most 
jisually found in it. No metallic veins %ave ever 
been found in shale, chalk, or calcareous sand-stone, 
and they are very rare in basalt and siliceous sand- 
stone. 

In cases where vdlns in rocks are exposed to the 
atiirSsphere, indications of the metals they contain 
m.ty be often gained from their superhcial appear- 
ance. Whenever fluor spar is found in a vein there 
is always strong reas^p to suspect that it is associated 
witti iT|„'talMc substances. A brown powder at the 
surface of a vein always indicates iron, and often tin ; 
a pale yellow powder lead^ and a green color in a 
^vein denotes the presence of hopper. 

It may not be improper to give a general descrip- 
tion of the geological constitution of Great Britain 
and Trelandft Granite forms the great ridge of hills 
extending from Land’s End through Dartmoor into 
IH^vonKhire. The highest rocky strata in Somerset, 
shire are grauwacke and lime-stone. The Malvern 
hrlls are composed dl' granite, sienita, and porphyry. 
The highest mountains in Wales are chlorite schist, 
or grauwacke. •Granite occurs at Mount Sorrel in 
Leicestershire. The great range of the mountains 
in (Jumberland and Westmoreland |ire porphyry, 
chlorite, schist, and grauwacke, but 4 ^ranite is found 
at their western boundary. Throughout Scotjpnd 
lift most elevated rocks are granite, sienUe, and mi- 
caceous schistus. No true secondary formations are 
foiuid in South Britain, west of Dartmoor, and no 
basalt south of the Severn. The chalk 4ii^trict ex- 
tends from the western part of Dorsetshire to the 
eastern coast of Norfolk. The coal formations 
abound in the district between Glamorganshire and 
l^rbyshire : and likewise in the secondary strata of 
V orkshirc, Durham, Westmoreland, and Northum- 
berland. Serpentine is found only in three places 
in Great Britain ; near Cape Lizard in Cornwall, 
Portsoy in Al^rdeenslu^ and in Ayrshire. Black 
• and grey granular marole is found near Padstow in 
('ornwall ; and other colored primary marbles exist 
im tla*. neighbourhood of^lymouth. Colored pri- 
mary marbles ar^abundant in Scotland ; and white 
granular marble is found in the Isle of Sky, in 
Assyut, and on the banks of Loch iihin in Suther- 
land : the principal coal formations in Scotland are 
ilk Dumbartonshire, Ayrshire, Fifeshire, and on the 
hanks of the Brora in Sutherland. Secondary lime- 
stone and sund-^one are found in most of the low 
countries north|)f the Mendip hills. 

In Ireland there are five great associations of 
iirimary mountains ; the mountains of Morne in the 
^ county of Down ; the mountains of Donegal ; those 
of Mayo and Galway, those of Wicklow, and those 
of Kerry. The rocks composing the four first of 
these mountain chains are principally granite, gneiss, 
sieuitc, micaceous schist, and porphyry.- The inouti* 
tains of Kerry arc chiefly constituted by granular 
. ^juurtz, and chlorite schist. Colored marble is found 
near Killarney, and white marble on the western 
coi^ft of Donegal. Lime^stouc and sand -stone are 


the common secondary rocks found south of Dublin. 

In Sligo, Roscommon, and Leitrim, lime-stone, 
sand-stone, iliale, iron-stone, and bituminous coal 
are found. The secondary hills iji these countries 
are of considerable elev|itiou, and many of them 
have basaltic summits. The northern coast of Ire- 
land is principally basalt ; this rock commonly re- 
poses upon a white lime-stone, containing layers of 
flint, and the samS fossils as chalk, but it is con- 
siderably harder than that rock. There are some 
instances in this district in which columnar basalt is 
found above sand-stone and shale, alternating with * 
coal. The stone-coal of Ireland is principally found 
in Kilkenny, associated with lime-stone and grau- 
wacke. 

PROCESS OF THE DAGUERREOTYPE. 

It is pretty generally known that although the French 
government have bestowed upon M. Daguerre a 
handsome annuity, for the public use of his extra- 
ordinary invention, yet he has taken out a patent to 
prevent the use of it in this country, not in his own 
name, but in that of a Mr. Berry ; in consequjnce of 
which it is forbidden for any one to make specimens 
for sale, or to exhibit and instruct others in the pro- 
cess whereby the operation is conducted. Wc are, 
however, allowed to promulgate the entire and mi- 
nute process, and this we do in the words of the 
patent, that our country subscribers may know the 
exact and authentic manner in which Daguerreotype 
pictures may be obtained, or made by fliemselves. 
patent says thus ; — 

JOescription of the Process , — ^Thc reproduction of 
the images received at the focus of the camera ob- 
scura is effected on plates or surfaces of silver, 
which may be plated in copper. The copi»er serving 
to support the surface or sheet of silvtr, and the 
combination of these two metals contributing towards 
the perfection of the effect. The silver employed 
should be without alloy, or as pure as possibl e. 
The sheet of copper should be sufficiently tiHWc to 
preserve the perfect smoothness and flatness of the 
plate, so that the images may nolf be distorted by 
the warping thereof, but the copper should not be 
thicker than what would be required to attain that 
end on account of the weight of the metal. The 
thickness of the two metals united need not to ex- 
ceed that of a stout card. The process is divided 
into five operations The first consists in polishing 
and cleaning the silver surface of the plate, in older 
to properly prepare or qualify it for receiving the 
sensitive layer or coating upon which the action of 
the light traces the design. The second operation 
is the applying that sensitive Jayer or coating to the 
silver surface. The third in submitting, iif the ca- 
mera obscura, the prepared surface or plate to the 
action of the light, so that it may receive the images. 
The fourth in bringing out or making appear the 
image, picture, or representation, which is not visi- 
ble when the plate is first taken out of the camera 
obscura. The fifth and last operation is that of 
removing the sensitive layer or coating, which would 
continue to be affected, and undergo different 
changes from the action of light — this would neces- 
sarily tend to destroy the detyn\ or tracing so 
obtained in the camera obscura. ^ 

Preparing ine Surface , — For this operation are 
required a small phial of olive 4>il ; sonic cotton very 
finely carded; a sinall quantity of pounce or pumice 
powder, grtund extremely fine, and tied up in a 
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small bag of muslin, sufficiently thin in texture to 
allowr the powder to pass easily through when the 
bag is shaken ; a phial of nitric acid, diluted with 
pure water in about the proportion of one part of 
acid to sixteen parts of distilled water ; ** wire frame 
or stand ou which the plates can be placed so as to 
be heated by means of a lamp ; lastly, a spirit or 
other lamp to heat the plates. The size of the 
jilates or surfaces are limited by*’che dimension of 
the apparatus — the plates must first be well cleaned 
and polished. To effect this, begin by sprinkling 
the silver surface with very fine dry pounce, then 
viiith cotton impCegnated with a little olive oil, rub it 
gently on, lightly moving the hand round in circles 
from the centre. The plates during this operation 
should be>placed flat on sheets of paper, which must 
be changed when i^ecessary. The pounce must be 
sprinkled several times, and the cotton changed se- 
veral times during the operation of rubbiifg. The 
pestle and mortar used for pulverizing the pounce or 
).umicc powder should not be formed either of cast- 
iron or copper, but made of porphyry. The pounce 
siiould be ground afterwards on a glass plate with a 
glass nmller, pure water being used in the operation. 
The poance should be used only when perfectly dry. 

It will be readily conceived how important it is that 
the pounce or pumice powder should be si^fficiently 
finely pulverized, so as not to cause streaks or 
scratches on the silver surface, for it is in a great 
measure upon the fine polish of the surface of the 
plate that depends the beauty of the image, picture, 
or tracing ^produced thereon. When the plate is 
perfectly polished it must then be cleaned. This is 
effected by dusting or sprinkling the powder over^l 
the surface, and rubbing it with dry cotton, the 
movements of the hand being made in circles, and 
backwards and forwards, and up and down, crossing 
each movement in order to operate fully on all parte 
of the surface. This is the best mode of rubbing to 
gain the desired result. Next a small knot or tuft 
is made with carded cotton, which is to be moistened 
wvitM. Mttle nitric acid, dilated in six times as much 
water. To do this, the knot of cotton may be 
placed on the mouth of the bottle containing the 
diluted acid, and pressed thereon — the phial being 
then inverted and then placed again upright, so that 
the centre of the tuft of cotton may be moistened 
with acid without deeply impregnating it ; very little 
acid is rer^uired, and care must be taken not to wet 
the fingers with it. With this tdft so charged with 
acid the surface must be rubbed, care being taken to 
carry the acid uniformly over all parts of the surface 
of the plate ; the cotton should be changed several 
times, and the rubbing of the surface be made by 
moving the hand round and round, and crossing as 
before, eo as tq extend equally the acid, which, 
nevertheless, ought to do no more than cover slightly 
the surface of the plate. It will sometimes happen 
that the acid applied on the surface of the plate will 
be found to accumulate intoP small globules ; these 
must be destroyed by changing the cotton, and by 
rubbing the plate gently, so as to spread evenly the 
acid, for on any places where the acid has been al- 
lowed to rest a time, or has not been laid evenly, it 
would form spots or stains. It will be seen that the 
acid is evenly spread upon the surface of the piste 
by its appearingt^overed with a uniform tint, or 
what may be called a thin veil or change of surface. 
The plate is finally tb be sprinkled with pounce or 
pumice powder, andVleaned by slightly rubbiog it 
with a piece of carded cotton ; ^nsteaej^of ordinary 


pounce, calcined Venetian tripoli ^nay be used. The 
plate thus preparei’ is then to be submitted to a 
considerable degree of heat ; to do this it is placed 
on a wire frame — the silver surface being uppermost. 
Under the plate is to be placed a lighted lamp, 
wr’tiich is to be moved about so that the flame shall 
act equally upoir all parte. When the plate has been 
submitted for about five minutes to this operation, 
(or until the heat has acted equally upon all parts of 
the plate,) it will be perceived that the surface of 
the silver has obtained a whitish tint, or coaling, and 
then the action of the heat must cease. 

This effect may be obtained by other means ; for 
instance, the heat of lighted charcoal may be used, 
which may be preferable, as the operation will be 
sooner finished. In this case the wire frame is un- 
necessary, for the plate may be laid on the stovi or 
held with tongs, the silver surface always being up- 
wards, and it may be moved backwards and forwards 
on the furnace, so as to heat it equally throughout, 
until the silver surface becomes covered igith -i whi- 
tish tint, as above stated. The plate is next to be 
cooled rapidly, by placing It on a cold body or sub- 
stance, such as a marble slab, or stone or metal 
surface; when cooled, it must be polished again. 
This may be quickly done, since it is only necessary 
to remove the white tint which has beer, formed on 
the silver surface. To effect this, the plate is to be 
sprinkled with pumice powder, and rubbed in a d*'y 
state with a portion of cotton ; this should be done 
on the surface of the plate several times, taking care 
to change the cotton often. When the silver is well 
polished it is to be rubbed again witb acid dissolved 
in water, and sprinkled with a little dry pounce 
powder, and rubbed slightly with a knot of cotton. 
The acid is thereto be laid upon the plate, say three 
different times,*' care being taken to sprinkle each 
time the plate with powder, and to rub it dry affid 
very lightly with clean cotton ; care should be taken 
not to breathe upon the plate, or touch it with the 
parts of the cotton touched by the fingers, as the 
perspiration would produce spots or stains, and 
dampness of the breath or of t^e saliva jrould pro- 
duce the same defects in the drawings, when the 
plate is not intended for immediate use or operation 
the acid may be used only twice upon its surface 
after being exposed to the heat. The first part of 
the operation may be done at any time : this will 
allow of a number of pla& being kept prepared up 
to the last slight operation. It is, however, consi- 
dered indispensable that just before the moment .of 
using the plates in the camera, or re-producing t^e 
design, to put at least onc^ more tome acifl on the 
plate, and to rub it lightly with pounce, as before 
stated. Finally, the plate must he cleaned witb cot- 
ton from all pounce dust which may be on the sur- 
face or its edges. 

{Continued on page 26 ) 

RULING MACHINES 

Are made on different principles, and at various 
costs. The old principle is a very expensive one,^ 
costing upwards of ;^100. For general purposes 
decent ones may be obtained for about or even 
less. The object to be obtained principally by ru- 
ling machioea is a aucceaaion of straight lines, for 
Bat tints, as sections in machinery, skies, back- 
grounds, Ac. In views sometimes a flat sky tint is 
ruled in, and the shapes of clouds worked out upon 
it, as may be seen on a dose inspection, fn order 
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to produce a flat tint it is essential that the lines, 
independent of their being perfectly* parallel to each 
other, ^lould also be of exactly the same space 
apart, otherwise a streaky appearance is produced. 

To effect this, as well as to produce a parallality of 
line, (though in reality lines are not parallel which 
do not preserve an equality of distance from one « 
another,) a box is made to slide upon a bar ; a mo-* 
tion is then nruduced by turning a screw a given 
distance — the box, to" which is attached a diamond 
or cutting (Ihint, being drawn along the bar, | line is 
ma^e upon the surface intended to be marked, and 
the box moved back to its original position. The 
screw being turned again, precisely the same dis- 
tance, a motion corresponding to the previous one is 
produced — the box agafh traverses the bar, and the 
cuttingpfioint traces a second line by the side of the 
first. * This is the common principle of ruling ma- 
chines ; the difference being that in some the bar is 
made to move, the substapee marked upon remaining 
station|iry|-wlfile in others the bar is a fixture, and 
the motion is given to the material ruled. 


\ 
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* Fig. 1 illustrates th#old-fa8hioned machine. A is 
the bed, or moving board, upon which the box slides. 
C is the sliding box ; to *this box the marWng point 
is attached, but, as when the line has been cut by the 
point, it would be impracticable to move the sliding 
box back if the point were fixed, it is screwed to a 
nut which wo’rks on a tientre in the side of the sli- 
ding box, so that whfi the point has arrived at the 
terminus of the line it is raised up, and the box then 
slides back to commence a fresh line. 4) is the cir- 
cuMF nut in the side of the sliding box, working on 
its centre. E is the marking point, screwed to the 
circular nut. F is the screw by which the uniform 
motion is given to the bed of the machine; the 
width of line varying with the revolution of the 
screw^a half revolution of the screw producing a 
nearer, tint than a whole, a quarter than a 

half; and so on. The width is determined by a 
scale marked upon the screw. 



The following is a more simple and less expensive 
principle than ^e preceding 



This macbme, (fig. 2,) consists merely of two 
parallel bars, moving and stopping alternately. 
The width of line Is regulated by a screw placed at 
each end. Instead of placing the plate to be ruled 
upon the machine, as in the first instance, the 
parallel mles are in this case placed upon the plgte. 
The rules are screwed to the required width, placed 
upon the plate, and the box with the ruling point is 
drawn along the upper bar. The lower bar is then 
to be pushed close to the upper, and that in its turn 
is pushed forward — the screw regulsting the distance 
of movement, and preserving a perfect equality in 
the width. A second line is ruled, and so on 
throughout — the same order of movement being 
observed. 

A A represents the parallel bars. B the sliding 
box with the nut, similar to that in fig. 1. C C are 
the screws at each end, by which the width of line is 
regulated. * 

The upper figure has the bars extended to the 
width they are screwed to, and in the lower they are 
contracted previous to their extension again. The 
bars when used must, of course, be made to str ilm 
home each way, or the lines will not be equidistant. 
These machines are varied in size and shape, ac- 
cording to taste or convenience, as alsd is the way 
the screws are placed, the method of ascertaining 
the distance of lines, 6^, With more complicated 
machinery greater accuracy is acquired, as well as 
greater neatness obtained. 1 have seen a machine 
tint ruled so exceedingly neat, that even on a very 
close inspection no lines could be observed, the tint 
appearing when printed precisely like a wash with 
Indian ink. There can scarcely be anything more 
simple for ruling than the last-mentioned machine, 
and for general purposes it might be made sufficiently 
accurate. 1 need hardly add, that when used the 
parallel bars should be pressed firmly dovmon the sub- 
stance to be ruled, as the least tilting at either end of 
the bars would throw them out of the horizontal in 
ruling. These machines are for straight lines only, 
but tibe first, with a little Aore contrivance, can be 
made to rule lines in relief to represent the undu- 
lating surfaces of coins, medals, has reliefs, Ac. 

GRAFHUS. 


EGYPTIAN BLUE.1^ 

'Phis color, which ki very brilliant, is frequently 
found on the walls of the temples in Egypt, and also 
on the cases inclosing the mumn|ps. The same 
color is found in the ruias of some ancient edifices in 
Italy, and even sdbe of it has been been discovered 
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in the state it was made by the manufacturers for the 
painters in those remote times. ^ 

Count Chaptal analysed some of it, found in 1809, 
with several other colors, in a shop at Pompeii. He 
found that it was blue ashes, not prepared in the / 
moist manner, like that which the paper-stainers use, * ‘ 
but by calcination. He considers it a kind of- frit, 
the semi-vitreous nature of ^hSch renders i{ proof 
against the action of the acids and alkalies at a 
moderate temperature. 

Some yeaj^s later, Sir H. Davy employed himself 
in Italy by making researches to ascertain the pre- 
parations of the colors used by the Greeks and 
Romans, and he obtained similar results ; and fur- 
ther, employing the synthetic method, he obtained 
a color similar <:o that of the ancients, by exposing 
to a strong beat, for two hours, a mixture of fifteen 
parts carbonate of soda', twenty parts of powdered 
flints, and three parti of copper. He thinks this is 
the blue described by Theophrastus, who has 
ascribed the discovery of it to a king of Egypt, 
and that it was manufactured at Alexandria. 

Vitruvius, who calls this blue coeruleum, informs 
us that the art of making it was brought by Vestorus 
from Egypt to Puziuoli, and that it was made by 
calcining, in a potter’s furnace, balls made of sand, 
filings of copper, and flos nitri, (carbonate of soda.) 
The Venetians, who were so skilful in enamelling, 
knew bow to prepare the Egyptian blue. Neri, in 
his Tipatise, hell* Arte Velaria^ describes different 
degrees of oxidation of copper, which gives these 
different colors, viz. red, green, and blue, and the 
color Arabico detto Turchino. 

Although it appears that this color ought not to be 
employed in oil painting„jret it is much to be wished 
that we could recover the method of making it, as 
in distemper and decorative painting it would be of 
great utility. One remarkable effect of this color 
is, that by lamp-light it appears somewhat greenish, 
-•whilst by day it shines with all the brightness of 
azure : cobalt, on the contrary, becomes violet by 
artificial lig^t. 

It is thought that Paul Veronese has employed 
this sort of blue in many of his pictures in which 
the skies have become green. The blue ashes, as 
now prepared, would Imve experienced this change 
in a few weeks ; while the Egyptian blue, which has 
remained almost without alteration as employed in 
distemper painting, would not for a long time 
become affected by the action of oil. Had Paul 
Veronese employed our blue ashes he would soon 
have discovered their want of solidity, and would 
not have exposed his works again to similarly 
injurious cl^angesi 

In Erdman’s Journal de Chimie^ Leipsic, 1822, 
the author assures us that he had succeeded in ob- 
taining the finest blue, by means of glass colored by 
copper green. This substance was reduced to pow- 
der, then mixed with nitrate of potass, and then 
submitting the mixture to a heat not strong enough 
to melt it. When it has combined intimately, the 
color has become blue, but if fusion had taken place 
the matter would have been green. 

One thii^ is surprising ; it is that the spongy 
mass does i(ot contain any more alkali in a free state, 
and is .hardly touched by thi’ acids. When it is 
finely ground k produces a brilliant celestial blue. 


MR. SMEW’S GALVANIC BATTERY. 

Of all the sciences that of galvanism has of late 
years made the most rapid strides. No sooner is one 
discovery registered than a second founded upon it 
is made known — no sooner is one fact ascertained 
than twenty others anse to support it. It is a re- 
rmarkable and important circumstance that many of 
these discoveries should be in simplifying and in- 
creasing the power of apparatus, thui putting still ■ 
greater opportunities in the hands of tiie operator. 
Formerly a galvanic battery was a stupendous, and 
an expensive machine, occupying a large space, t.nd 
costing a considerable sum to keep it in its short- 
lived action. Now a far more powerful instrument 
may be made in a snuff-bex, and carried in the 
pocket. These remarks are forced upon usi,.by the 
astonishing platinum batteries of Mr. Grove, aiud the 
chemico-mechanical batteries invented by Mr. Smee, 
one of which is described by that gentleman as 
follows : — ^ j 

The influence of different conditions of surhices 
is a subject which h?i3 escaped all experimenters. 
Now this is singular, for many must have noticed 
tliat in a circuit the greatest quantity of gas is gi en 
oft' at the corners, edges, and points. Following 
this hint, a piece of spongy plutinuoi, consisting as 
it does of itn infinity of points, was placed in con- 
tact with amalgamated zinc, when a roost yioicnt 
action ensued, so that but little doubt could be eii- 
tehtained of its forming a, very powciful battery. 
The fragile nature of this material precludes it from 
being thus used, and thereforrv it was determined 
that another piece of platinum should be coated with 
the finely-divided metal. This experiment was at- 
tended with a similar good result, and the energy of 
the metal 6ius coated was found to be sur))rising. 
'To test the value of this process, a piece of platinum, 
thus platinized, was placed in dilute acid in contact 
with amalgamated zinc, and the quantity of gas 
evolved in a given time was noticed. 

Sq. Inch. Com. Inch. 

Platinized platinum .... 7 gave oft* 5 in I minute. 

Platinum heated ditto 1 in I minute. 

Platinum covered by air. . ditto 3 in 6 minutes. 

« 

In these experiments the contact was made in each 
cell alike ; the same zinc being used, and the distance 
being the same betwv^ the metals. The energy of 
the metal thus prepareui-jpon th^ soft iron magnet 
is very great. A piece of platinum, exposing 32 square 
inches of surface, supports three-quarters of a pound 
through seventeen thleknessqi| of paper, whilst when 
smooth and wetted it supported it through eleven 
layers, apd when no care lyas taken about its being 
wet, but when simply plunged iuto the liquid, only 
through five layers of the same paper. The cause 
of this increase of power appears to be the facility 
given to the evolution of the^ gas from the number 
of points, and not from an in^eAse of surface, as but 
little benefit attends its applie^tion in the nitric acid 
batteries, in which the hydrogen is not evolved, but 
absorbed by the fluid. ^ 

Having ascertained that a solution of platinum 
must be used for increasing the power of metals in 
their ordinary state, it becomes a matter of great 
importance to ascertain whether the platinum mav 
be precipitated upon other metals with advantage^ 
and for this purpose it was deposited upon earthen- 
ware, palladium, pure silver, copper plated with 
silver, nickel, German silver, tin, lead, brass, cast 
iron, sheet iron, steJ, zinc, and charcoal. The pla-. 
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tinized earthenware wla not found to answer, appa- 
rently from the quantity of thetmetal not being 
sufKtnent to carry the electricity. Palladium, silver, 
and plated silver answered equally well with plati- 
num to receive the preciiiitated metal, and if there 
was any difference 1 think the silver was rather the 
best. Plated copper answers very w^ll, but care 
should be taken to varnish every copper edge, or* 
else that metal is apt to be slightly dissolved, and 
‘ deposited agafu upon the platinized silver, which is 
injurious. i(Should copper, from any cause, get upon 
the silver, it may be dissolved by a little Auriatic 
acftl, and afterwards by a little strong ammonia. No 
other metal or alloy besides this answered for the 
reception of the platinum, except iron, and this was 
as active as silver for a»time, but then a local bat- 
tery formed between the platinum and iron — the 
iron was dissolved, and the battery destroyed. In 
some cases this does not take place so rapidly as in 
others. Charcoal answers admirably for the recep- 
tion of th^pla^num, andT is improved in Jike manner. 

We have now the elements for the manufac:ture of 
a powerful battery ; for we have seen that increase 
of power is obtained by taking cifce that the negative 
m0t:d is thorougjily wetted by the fluid, and that this 
is not oidy accomplished, but its power materially 
increased by tdie numerous points formed by the 
prccipitiitioii of finely-divided platinum. Whatever 
inet:ii|, alloy, or compound, may be found hereafter 
to succeed for the reception of the platinum, or 
wliatqvcr metal may be Ibumk to answcjr instead of 
the fincly-divided platinum, still the principle by 
which the advantage is gained will be the same. 
However, the battery which I now propose is to be 
made of gather copper plated with silver, nalladium, 
or platinum. The silver can be rolhSd tf any thin- 
ness, and is therefore not expensive. Each piece of ^ 
metal to be placed in water, to which a little dilute 
sulphuric acid and nitro-muriate of platinum is to 
l)t; added. A simple current is then to be formed by 
zinc placed in a porous tube with dilute acid ; when, 
after the lapse of a short time, the metal will be 
coated with a fine black powder of platinum. The 
trouble of this operation is most trifling — only re- 
quiring a little time after the arrangement of the 
a}>par{Rus, whiclf takes even less than the description. 
The cost I find to be 6r/. a plate, of 4 inches each 
way, or .12 square inches of surface. This finely- 
divided platinum does iiot^Biere firmly to very 
sraQoth metals, bflt when*\hey are rough is very 
lasting, .and sticks so closely that it cannot be rubbed 
off. C^i this account, when either silver is employed, 
wir copper co&ted wit^ silver* the surface is to be 
made rough by brushing it over with a little strong 
nitric acid, which gives, it instantly a fi^sted ap- 
pearance, and this, after being Washed, is ready for 
the platinizing process. 

With* regard to the arrangement of the metal thus 
prepared great diversity exists ; it may be arranged 
in the same way os an ordinary Wollaston’s battery 
with advantage — a battery thus constructed possess- 
ing greater power than Professor Daq^lPs. Four 
eel]iifi (Containing 48 square inches in each cell, de- 
composed 7 cubic inches of mixed gas per five 
minutes, whilst four cells of Professor Daiiieirs, in 
which 6.') square inches of copper were exposed in 
g^ch cell, gave off only 5 cubic inches in the same 
time. However, in my battery thus arranged, the 
action dropped to 5 cubic inches in fivo minutes, but 
it r^sfimed its power after the contact had been 
broken for a few seconds. The battery also pos- 
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scsses great heating powers, raising the temperature 
of a platinum or steel wire, 1 foot long, and of a 
thickness similar to that used for ordinary bird-cages, 
to a lu*4it that could not be borne by the finger. 

A small pot battery of six cells, fairly fused into 
^ globules, 2 inches of iron wire, and the combustion 
' of different metals was extremely brilliant, when the 
battiWv was in con^ination with a Bachhoffner’s 
apparSus. A small piece of silver platinized, (2 
inches each way,) with a fold of zinc, was connected 
with a large temporary horse-shoe magnet, when it 
supported upwards of three hundred jreight. Its 
magnetic power is not less astonishing — three cells 
supporting the keeper of a magnet through forty-five, 
two cells through thirty-two, and one cell through 
twenty thicknesses of paper. An electro- magnetic 
engine was made to rotate with great velocity, tlie 
combustion of the mercury at the breaking of con- 
tact being exceedingly brilliant. 

A battery of this construction should be in every 
laboratory, to be used in most cases where a battery 
is wanted, and the slight labour attending its opera- 
tion is scarcely worth mentioning. 1 have used one 
for forty-eight hours consecutively without the Iq^ist 
alteration either of the fluid, or in the arrangement 
of the metals, and the diminution attending its ope- 
ration appeared to arise from deficiency of acid, for 
it was instantly' restored by a little strong sulphuric 
acid in each cell. Where the battery is required to 
possess the same power for a long period, it might 
be advisable to separate the metals by a poroi^s ear- 
thenware vessel, or what answers the purpose equally 
Well, by a thick paper bag, the joinings of which 
must be effected by shell-lac dissolved in ah^ohol. 
By these means the sulphate of zinc is retained on 
the zinc side of the battery. The use of porous 
tubes, however, appears from observation, as far as 
my battery is concerned, to be nearly superflous, 
at any rate in most, cases ; for I find, that after a 
battery, arranged ae Wollaston’s, had been at work 
in the same fluid for forty-eight hours, it had no ziij^g. . 
deposited on the silver. It is worth remarking, that 
during the last twenty-four hours contact had not 
been broken for a single instant. Not4rithstauding 
these experiments, however, it may be as well in an 
extensive battery to use porous plates. 

The battery may be arranged like the pot batte- 
ries, but 1 should greatly prefer the troughs, such as 
are used for Wollaston’s batteries, from the conve- 
nience of packing, and from a battery of the same 
surface requiring so small a space. A battery may 
be constructed to form a most powerful calorimeter. 

It may also be arrangetl as a circular disc battery ; 
or it may be made as a Cruickshanks, each cell being 
divided or not by a flat porous diwhragm. What- 
ever arrangement is adopted, the moser*the zinc is 
brought to the platinized metal, the greater will be 
the power. 

The generating fluid which is to be employed is 
water, with one-eighth of siAphuric acid by measure ; 
and the zinc ought always to be amalgamated in the 
first instance, as that process will be found very 
economical from its stopping all local action, and the 
amalgamation will be found not to require repeating, 
because there is uo fear of copper being thrown 
down on the zinc, which occasionally llltopens in the 
sqlphate of copper batteries. The battSy thus con- 
structed is the cheapest and least troublesome in 
action that has ever been proposed,^ and from the 
smallness of its bulk wil^be found 4ery valuable to 
electro-magneticims. It is second in power only to 
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the nitric acid batteries. For medical purposes, 
with a Bachhoffner*8 apparatus, a battery composed 
of platinized silver, 2 inches each wa), will be found 
sufficient. 

To recapitulate the processes of the formation of 
a battery : first, the platina, silver, or plated copper 
must be roughened, the two latter with nitric acid, 
and afterwards washed. The metal is nex^ ib be 
placed in an acid solution with a little nitro*muriate 
of platinum, which metal is to be thrown down by 
the formation of a simple galvanic circuit; and, 
lastly, the platinized metal is to be formed with 
amalgamated zinc into a battery, either with a porous 
tube or paper bag, or without them, according to the 
fancy pf the operator, or the purpose for which it is 
wanted. 

The advanta)^ from this form of battery arises, as 
I believe, from a mechanical help to the evolution 
of the hydrogen, and therefore it is proposed to call 
it the chemico-mechanical battery. This battery 
may remain in the acid for a length of time, and 
neither the amalgamated zinc nor platinized silver 
will undergo the slightest change, and the whole will 
be«is silent as death. Let only communication be 
made, the liquid in each cell becomes troubled « 
it boils — it bubbles, and produces the effects which 
have been detailed. The quantity of electricity 
passing through either wires or liquids may be pretty 
accurately judged from the action taking place in the 
battery ; for if the communication ht made through 
a liquid of difficult decomposition, or through long 
small wires, (70 or 80 feet,) but little gas will be 
given off from the platinized metal, but when short 
thick wires are used the action is violent. A gal- 
vanometer might be constructed of one cell, as this 
would show the exact amount of electricity passing. 

The importance of constructing a battery that 
shall be small in compass, efficient in action, cheap 
in its operation, and devoid of troublesome mani- 
pulation, is important in the highest degree ; and I 
consider that my chemico-mechanical battery will be 
found frequently a useful means of obtaining gases 
for the oxy-bydrogen light. Its value for blowing up 
vessels under water, and exploding powder in mines, 
is sufficiently obvious. 


BIRD-LIME. 

The best bird-lime may be made from the middle 
bark of the holly, boiled seven or eight hours in 
water, till it is soft and tender, then laid by heaps 
in pits under ground, covered with stones after the 
water is drained from it. ^There it must be left 
during two or three weeks, to ferment in the summer 
season, and watered, if necessary, till it passes into 
a mucilaginqus stute. It is then to be pounded in - 
a mortar to a paste, washed in running water, and 
kneaded till it be free from extraneous matters. It 
is next left for four or five days in earthen vessels 
to ferment and purify itcelf, when it is fit for use. 
Bird-lime may be made by the same process from 
the misletoe, young shoots of elder, and the barks 
of other vegetables, as well as from most parasite 
plants. Good bird-lime is of a greenish color, and 
sour flavor, somewhat resembling that of linseed 
oil ; gluey, sMngy, and tenacious. By drying in 
the air it becomes brittle, and may be powdered ; 
but its viscosity may be restor,id by moistening ft. 
It has an acid reaction with litmus paper. It con- 
tains resin, muqflage, a little free acid, coloring and 
extractive matter. The resih has hften called Viscine. 


MISCELLANIES. 

Transplanting TVees.-* Evelyn asserts that not 
one in a hundred of transplanted trees would mis- 
carry if they were planted in tlie same aspect ; that 
is, with that side which faced the south again to- 
wards the south. In Germany this point is not lost 
^sight of ; here it is little noticed, although it could 
be easily effected by marking, with a brush and a 
little white-wash, the trees, before removal, all on . 
one side — say the south side. Mr. Maufid also gives 
his testimony in favour of this practice. 

Transparent Watch, — A watch has been presented 
to the Academy of Sciences, at Paris, constructed 
principally of rock crystal. It was made by M. 
Rebellier, and is small in size. The works are visi- 
ble— the two teethed wheels which carry the hands 
are rock crystal, and the other wheels are oP metal. 
All the screws are fixed in crystal, and all the axles 
turn on rubies. The escapement is of sapphire, the 
balance wheel of rock crystal, and its springs of 
gold. This watch is an excellent time-kee^ter, which 
is attributed by the ma)cer to the feeble expansion of 
the rock crystal in the balance-wheel, &c. 

Cooking C/ocA.— Mr. Loudon describes an pgg 
clock which rings a bell, or sets o» an alarum, at 
any number of minutes required. It is formed by a 
dial like that of a watch, but larger, surmounted by 
an alarum bell, and with five divisions, representing 
five minutes on the dial. This being fixed up over 
the kitchen fire-place, the index is moved to the 
number of ‘ininutes the egg is to be boiled ; and, 
during the boiling, the cook raqy be otherwise em - 
ployed till the alarum goes off. The act of moving 
the index, or pointer, backwards, winds up the clock. 
The principle may be applied to a larger dial, so as 
to mark tht time requisite for cooking artiides gene- 
' rally ; and Mr. Loudon has accordingly caused such 
an apparatus to be made. Hence the ordinary work 
of the kitchen may go on without the interruption 
of watching, &c. 

Improved Crayons for Drawing on Glass. — Melt 
together equal quantities of asphaltum and yellow 
wax ; add lamp black, afiid pour the mixture into 
moulds for crayons. The glass should be well wiped 
with leather, and in drawing be careful not to soil 
the glass with the fingers. In trimming these 
crayons, if the edge be bevelled, like scissors, the 
point may easily be :^'^dered very fine. 

Fine Shoe Blacking, \;jr8ike 4 :)z. of ivory black, 

3 oz. of the coarsest sugar, a table- spoonful of sweet 
oil, and 1 pint of small beer — mix them gradually 
together cold. 

Size for Artists. — Dissolve over the fire in a pint ' 
of water, 4 ounces of Flanders glue and 4 ounces 
of white ^oap ; then add 2 dunces of powdered alum ; 
stir the whole, and leave it to cool. This size is 
much used by those who have to color unsized 
paper, ou which it should be spread, cold, wiih a 
sponge or pencil. 

. To Cleanse Gold. — The bed! way is to wash it in 
warm suds, made of delicate soap, with ten or 
fifteen drops of sal- volatile. 

Cultivation of Orange Trees. — Ke-pot the tiers 
every sixteen or twenty -four years. The soil to con- 
sist of two parts cow- dung, two parts loam, three 
parts rotten horse-dung, and three parts of the old 
soil from the pots. They are to be occasionally 
watered, apd fresh cow-dung is laid on the top of 
the soil every year as manure. The trees to be pruned 
in September in preference to the pruning in spring, 

. by which three or four weeks are lost in theiy growth. ^ 
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PROCESS OF THE DAGUERREOTYPE. 

C liesumed from [ta^e 19, and conclj^ded. ) 

Coathifj the Surface . — For this operation the 
following iniplcincnts are required ; a Wox, as repre- 
sented in hgure 1, and a phial of iodine. 



exhaliitien more extensively and equally diffused ; 
otherwise, on the middle of the plate would be 
formed circles, or a kind of iris, or appearance of 
a rainbow in prismatic colors, which would prevent 
the plate from rect^dving a uniform impression. 
A thin board with the plate fastened to it is then 
placed with the silver surface undermost, upon small 
brackets or supports, at the four angles of the box ; 
its cover is then closed. In this position the plate 
must be left, until the surface of the silver be 
'•ewftred with a fine gold tinge, which is caused by 
the evaporation of the iodine, condensing upon the 
surface of th^ silver. If the plate were allowed to 
remain too long this golden yellow color would turn 
a purple or violet color, which must be avoided, be- 
cause in this state the coating is not so sensitive to 
the effect of light. On the contrary, if this coating 
is too pule or not sufficiently yellow, the image 
taken from nature would be very deficiently or 
faintly reproduced, therefore a coating of a golden 
yellow is particularly desired, because it is the most 
favorable to the production of the effect. The time 
necessary for this operation cannot be stated, be- 
cause it depends on several circumstances ; one ia 
the temperature oft the room wherein the operation 
is conducted, and another the /state of the appa- 
ratus ; for this process should be left to itself, and 
not be affected by the addition of any other heat 
than that of the room. « 

It is very important in this operation that the 
temperature inside the box be equal to that outside; 
if such were not the case, on the plate being passed 
from a cold to a warm atmosphere, moisture would 
settle upon its surface, which would do great injury 
to the effect, ^bis operation should be left entirely 
to the sponta^jous evaporation of the iodine. 

When the surface of the pkte has attained th& 
proper color, the board with the plate must be in- 
troduced into frame which is adapted to the 
camera obscura. In this transference care must be 
taken to prevent the light strikij^ on the surface 


of the plate, and for this purpose the camera ob- 
scura may be lighted with a wax taper, the light of 
which has much less effect upon the coated surfacte ; 
even this light ought not to be allowed to strike too 
long on the plate, as it will cause marks or traces 
•On the same, if allowed to continue a long time. 
tAfter this second operation is completed, the plate 
is'to be passed to the third operation, or that of the 
camera obscura. Whenever it is possible, the one 
operation should immediately follow or succeed the 
other. T|ie longest interval between the two should 
not exceed an hour ; beyond this time the action of 
the iodine and silver surface will lose their requisite 
photogenic properties. 

Third Operation . — ^Thc apparatus necessary for 
this operation is the camera' obscura, figure 2, 
adapted and fitted to receive the prepared ];\ates 
and their boards. This third operation is thui in 
which, by means of light acting through the lens of 
the camera obscura, nature retlects or impresses (to 
use figurative language) an image of l.erh(^f of all 
objects enlightened by the sun, on the surface of the 
photographic or prepared plates. The objects (jif 
which the image is to be retained upon the. surfiice 
of the plate) should he as much as |Y)ssibIe lighten 
by the sun, because then the operation ia more ex- 
peditious. It is easy to conceive that «^ii.s oiicratiou 
being produced only by the agency or cfli'cct of light, 
that the action is the more rapid according ar, the 
objects are more brilliantly lighted up or illuminated, 
or in their narture are n.ore mteiisely white or pre- 
sent blight lines or surfaces. After having placed 
the camera obscura opposite to, or in front of the 
objects of which it is desired to fix or retain the 
image or obtain a representation, it is essent'al first 
to properly t jjust the focus of the camera obscura, 
BO that the objects be represented perfectly clear 
and distinct ; this is easily done by moving for:vard 
or backward, the frame of a plate of ground glass in 
the camera, which glass receives the images of the 
objects from the lens. When this frame is brought 
to the proper position, this moveable part of the 
camera obscura is fixed, byjncans of screws applied 
for that purpose. The ground-glass is then removed 
from the instrument, cure being taken not to move 
the camera obscura, and in the place of the ground- 
glass is substituted the apparatus carrying the pre- 
pared metallic plate mt surface, which apparatus 
exactly fits the place ot He '‘.ground-glass plate on its 
frame. Daring the time the apparatus with tl e 
prepared surface is being fastened into the instru- 
ment, by small brass buttons or other faster-ngs, 
the camera obscura is closed>; the end is then 
opened by means of the two semicircles ; the plate 
is then in tii> proper position to receive and retain the 
impressions of the images of the objects chosen upon 
being, opened. Nothing more need be done hot to 
open the aperture of the camera obscura, and to 
consult a watch to reckon the kuinutes the prepared 
surface shall be under the actioif of the light. This 
operation is of a very delicate nature, and should be 
carefully attemicd to, because nothing is visible, and 
it is quite impossible to state the lime necessary’.", r 
the reproduction of the image, as it depends entirely 
on the intensity of light received by or from the ob- 
jects, the image of which is intended to be rejiro- 
duced; the time may vary from three to thirty 
minutes. It however, very important not to 
allow more time to pass than what is necessary for 
the reproduction, because the clear parts would no 
• longer be or remain white or clcari they would be 
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darkened by the prolonged action of the light 
allowed to strike upon the iodifle on the surface. 
If on the contrary the time allowed is not sufficient, 
then the proof or image would be vague and without 
proper details. Supposing the operator has failei^ 
in one proof, it being imperfect on account of its» 
having been withdrawn too soon or left to remain* 
too long, another may be begun immediately, 'a 
plate having been previously prepared ; the operator 
is then more certain of obtaining the proper effect, 
the secorffi operation being corrected by ^he first. 
The plate or surface having been submitted to the ac- 
tion of the light the required time, we will describe the 
Fourth Operation , — I'he Mercurial Process , — 
The operator must hasten to submit the surface of 
the plate to the fourth operation, as soon as it is 
withdrawn from the camera obscura. Not more 
thaif one hour ought to be allowed to expire between 
the third and fourth operations, and it is much more 
certain to obtain good proofs or tracings of nature, 
w'heua th| fourth operation takes place immediately 
after the third. For this operation are required the 
following implements: firsf, a phial containing a 
miantity of mercury or quicksTKer ; secondly, the 
apparatus afte^vards to be described, represented in 
figure 3. The mercury is poured into the cup, 
situated in tht bottom of the apparatus, and in a 
sufficient quantity to cover the ball or globe of a 
thersfiometer, inserted in the side of the box ; from 
this time no daylight must be admitted, and the 
room must be darkened, ai^ the light of a candle 
or taper only be used, to enable the operator to in* 
speef the progresa*of the operation. The board on 
which is fixed the plate must be withdrawn from 
the apparatus already mentioned, as adapted in the 
camera, which apparatus preserves it iJbm the con- 
tact of light. The thin board with the plate is then 
introduced in the grooves or ledges of the blackened 
board, 11, fig. 3 : this black board is then replaced 
in the box or apparatus, which maintains it at an 
inclination of forty-five degrees, the prepared metal 
surface being placed undermost, so that it may be 
seen through the side gf^ass C. The cover A of 
the box must be put down gently, to prevent any 
particles of mercury flying about in consequence of 
the clmjiression of the air. Wheu the whole is 
thus prepared the sfdrit-lamp is lighted, and placed 
under the cup containing th%piercury, and allowed 
to remain until th^ theromiffmr (the ball of which 
is tmmersed in the quicksilver bath, the tube ex- 
tending outside the box) indicates a temperature of 
sixty degi^esjUentigrade, thc^mp then must be re- 
moved. If the theilbometer has rapidly risen, it 
continues to rise, even when the lamp is removed, 
but it should not be allowed to rise abov« seventy- 
five degrees Centigrade. The impressions of the 
image .of nature now actually exists on the plate, 
but it is not visible ; it is only after several minutes 
of time has elapsed, (hat faint tracings of the ob- 
jects begin to appeaf as may be readily ascertained 
by inspecting the operation, or looking through the 
glass assisted by the light of a candle or taper, 
whitfh must not be allowed to strike too long on 
the plate, because it would leave marks on the same. 
The plate should be left in the box; until the ther- 
mometer has fallen forty-five degrees, then the plate 
to be taken out, and this operation is finished. 
Fifth Operation, — Fiaing the Tracing^ Delinea* 
fion, or Picture , — The object of the fifth operation 
is to remove from the surface of the plate, the 
coating of iodine, which otherwise on its being 


exposed too long to the action of light would con- 
tinue to be (^composed, and would thereby destroy 
the picture or tracing. For this operation are re- 
quired the following articles : — first, water saturated 
with sea-salt, or a weak solution of hypo-sulphate 
of pure soda ; secondly, the apparatus represented 
in figs. 4 and 5, (one being a side view of the other) 
and two troughs, 9s shown in fig. 6. Into one of 
the troughs, the salt water is to be poured, until it 
is about an inch in depth, the. other trough is to be 
filled with pure water ; these two liquids arc warmed 
or heated in temperature, though nolPto the boiling* 
point. In place of the solution of salt may be 
substituted a solution of hypo-sulphate of pure 
soda ; this latter is even preferable becauswit com- 
pletely removes the iodine, which is not always Ih'e 
case when sea-salt is used, especially if the designs 
or tracing»have been obtained some time, and laid 
aside between the fourth and fifth operations. The 
mode of operation, however, is the same for the two 
solutions ; although the solution of hypo -sulphate 
docs not require to be warmed, and a less quantity 
of it is required than of the salt and water, since it 
is sufficient that the plate should be covered witlf the 
same, when laid on the bottom of the trough. The 
plate is first to be immersed in the pure water con- 
tained in one of the troughs ; it must only be dipped 
in and drawn out immediately, it is sufficient that 
the surface of the plate be covered with water, and 
then without allowing it dry, it is to be plunged 
immediately in the salt water. If the plate is not 
dipped in pure water before immersing it in salt water 
or in the solution of hypo -sulphate, these solutions 
would make marks or spots upon the surface of the 
plate. To facilitate the action of the salt water or 
of the hypo-sulphatc which absorbs the iodine, the 
plate should be moved about in the liquid. When 
the yellow color or tint of the iodine is entirely 
removed from the surface of the plate, it is to be 
removed and carefully taken by the edges, so as not 
to touch or injure the drawing, and then dipped im- 
mediately in the first trough of pure water. The 
apparatus, shown in figs. 4 and 5, is ^ben brought 
into use ; these must all be perfectly clean, and a 
vessel or jug filled with distilled water, which should 
be hot, but not boiling. The plate, on being with- 
drawn from the trough of water, is to be placed 
immediately on the inclined plane F, fig. 4, and 
without allowing it time to dry. The operator is 
then to pour upon the surface bearing the drawing, 
the hot distilled water beginning at the top of the 
plate, and pouring the water over it in such manner 
that it shall flow over the surface, and carry away 
with it all the solution of sea-salt or of hypo-sul- 
phate, which has been already considera])Iy weakened 
by the immersion of the plate in the first trough. 
If the hypo-sulphate has been used, the distilled 
water to be poured over the surface need not be so 
hot as for the common sail solution. Not less than 
a quart of hot distilled water is required for thus 
washing the surface of a plate measuring eight or 
nine inches long, by six or seven inches wide. It 
sometimes will occur that after having poured warm 
water on the surface, some drops or globules of 
water will remain on the piste ; in .this case they 
must be removed before they have ti^ to dry, as 
t^ey might contain* some particles of sea-salt or 
iodine and injure the drawing'; they are readily re- 
moved by strongly blowing on the ylate. It will be 
understood bow importiint it is that the water used 
for this washing Aiould be perfectly pure, for part 
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of it will dry on the surface of the plate, notwith- 
standing the rapidity with which it may have passed 
over it, and if it contains extraneousT matter, then 
numerous and indelible spots would be formed on 
the drawing or tracing. In order to ascertain that 
the water is suited for this washing, a drop may be 
let fall on a burnished plate, and if, when evaporated 
by beat, it leaves no stain or mark behind, it may be 
employed without fear ; distilled water is always 
sufficiently pure for this operation without testing it. 
When this washing is completed, the picture drawing 
or tracing is (nished, the only thing now to be done 
is to preserve the surface from being touched, also 
from dust and from vapors which tarnish silver. The 
mercury which traces the images, or in other words 
by«the action of which the images are rendered visi- 
ble, is partly deftomposed, it adheres to the silver, it 
resists the washing by the water poured ppon it, by 
its adhesion, but it will not bear any rubbing or 
touching. To preserve these drawings they must be 
covered with glass, securely placed a little above the 
surface, both the edges of the glass and plate secured 
by pasted paper, or other means, and they are then 
unalterable even by the light of the sun. 

Fig. 1 , (page 26,) is a vertical section of the iodine 
box or apparatus, wherein the coating of iodine is 
obtained upon the silver surface. There is an interior 
cover closing the upper part of the box ; it serves, 
when the apparatus is not in operation, to concen- 
trate the evaporation of the iodine, which condenses 
on the rooden surface of this part of the box. Be- 
low is the cup for containing the iodine. Under the 
inner cover is the thin board to which is fixed the 
plate, the silver surface downwards ; half way down 
is a disc or sieve of wire or other gauze, which is to 
be placed over the cup, in prder to equalize the dis- 
persion of the evaporation of the iodine. There is 
also a wooden lining formed with inclined sides, in 
the shape of a square funnel ; this shape assists to 
diffuse equally the vapors of iodine, which spread 
as ^hey rise. 

The Camera Obecura . — ^Figure 2, is a vertical 
section takem through a camera obscura, adapted 
for the process of Daguerreotype or photogenic 
delineation, furnished with a frame for carrying 
the plate of ground glass, A. The distance this 
glass plate is to be from the object glass or lens is 
the same as the distance at which the surface in- 
tended to receive the image is placed. B, is a 
mirror for observing the effect of objects and select- 
ing points of view ; this mirror serves to enable the 
operator to choose the scenery, the image of which 
is to be reproduced. When the focus is properly 
adjusted, the thumb-screw, H, is turned to fix the 
parts in this ^position. The mirror is kept closed 
by means of two hooks at F, which take into small 
eyes at G ; the frame and ground-glass plate is 
withdrawn, and in its place is substituted the frame 
carrying the prepared plat? or surface. The object 
glass is achromatic and periscopic ; the concave part 
must be outside of the camera obscura, its diameter 
is about three and a half inches, and its focus about 
thirteen inches. 

Fig. 3, is a side view of the mercurial apparatus. 
A is the cover. B the black board with grooves to 
receive the bc^d carrying the silver surface or me- 
tallic plate. E the cup, cbntairing the mercury or 
quicksilver. F is the spirit-lamp. 

Fig. 6, is a plap view of one of the troughs made 
of copper, tinned ; two such troughs are required, 
one for the salt-water, and one for the pure water. ^ 


OF SCIENCE. 

Fig. 4 and 5, is a representation of the washing 
apparatus, made of tin, varnished. To wash the 
designs on the plates they are placed on the stand 
or angular ledge, D. £ is a ledge to conduct the 
water to the receptacle C. 

^ CHEMICAL ELEMENTS. 

HYDROGEN. 

(Returned from page 6 ) 

Ex, IR. Hydrogen inflamed by the electric spark, 
— Blow a soap bubble with hydrogen, an’d take the 
most minute spaik through it, and it will be inflamed. 
The electrical cannon and pistol are modifications of 
this experiment. 

Ex, 19. Hydrogen inflamed by a red heat , — 
Plunge in a small bottle of hydrogen gas an iron 
wire heated to complete redness ; the gas will tlR.reby 
be inflamed at the mouth of the bottle. 

Ex, 20. Musical sounds produced , — Inflame the 
hydrogen gas which issues from the bottle where it 
is generated through a tobacco pipe faMcna^l U the 
cork, and hold over it, so that the flame may be 
completely inclosed, a Irube of glass about 2 feet long 
and 1 inch internal diameter. As the flame rushes 
up a strong musical sound will be produced, in tone 
according to the size of the column of air put in 
motion, or rather according to the siz«5 of the tube. 
If the tube be perforated with holes, like a flute, a 
tune may be produced. It is necessary tha« the 
flame should be as small as possible. The effect is 
produced by \he succession of explosions and con- 
sequent vibrations occasioned by the combustion of 
the gas in the tube. Other flames besides that of 
hydrogen produce the same sound. 

Ex, 21. Baders cerfam metals red hot a 
small streanwof hydrogen gas fall upon platinum in 
9 finely-divided state, or as it is then called spongy 
platina. The metal is almost immediately rendered 
red hot, and in its turn inflames the hydrogen. The 
same effect is produced upon palladium and iridium, 
though less perfectly, and also upon gold and silver 
leaf, if previously heated to 300*^ of temperature. 

Ex, 22. Hydrogen tinder boxt or Dobereiner 
lamp , — The peculiar property of hydrogen causing 
spongy platina to become red hot, and then becoming 
inflamed by it, has given rise to one of the most 
philosophical .instruments for producing instanta- 
neous light, and whirls may be made available for 
many purpose of chemiixj analysis. It is described 
thus : (see figure.) 



A is a globular funnel-shaped vessel, fitted by a 
ground joint into the bottle B. The lower end of A, 
which is hollow, and which extends to very near the j 
bottom ot B, bu placed upon it a cylinder of zinc, 
confined there by a cork beneath, which fits lightly. 

C is a tube fitted on to a second neck made to the 
bottle, and is furnished with a stop cock and jet. 
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to throw the hydrog^ when made upon some spongy 
platina contained in a little cu]^ beneath the jet. 
To charge this instrument with hydrogen, B is nearly 
filled with water previously mixed with one-sisth the 
quantity of sulphuric acid. The zinc is put on the 
pipe belonging to A, with the cork beneath it, and^ 
A put in its place. Hydrogen will now be generated, f 
and a quantity occupy the part of B not filled with 
water ; here acting with a pressure upon the water 
the latter is^riven up the tube into A, and by this 
means thwzinc is left bare, and no more hydrogen 
is formed. To procure a light, turn the slop cock, 
fftkd the hydrogen will pass out in a very minute 
stream upon the platina ; this will become red hot, 
and the hydrogen jet be inflamed*— a match or can- 
dle may then be lighted by it. As the gas bums, 
the jjressure in B is removed, the water again sinks, 
aettbupon the zinc, and forms gas a second time, and 
so on till the whole is consumed. This instrument 
is sure and quick in its action, and is extremely 
valuable as % blow-pipfl for chemical analysis, and 
partfculirly for working in glass. The following 
cut exhibits the same appar^^s in a different and 
more elegant form. The conduction is the same. 



M repres^ents a moveabl| top to a glass vessel, 
B B a rod to holdathe lump of zinc C. D is a 
cover for the platinum box F. The jet of hydrogen 
issues from the figure’s mouth E. G (f shows the 
mixed acid and water driven up in the outer vessel 
when, the inner one is loaded with gas. The arms 
of the figure move the plug of the stopcock, when 
the arms are lifted mp the eock is opened; when 
shut down, the copimunication is clos^. 

(Continued on pageM*) 

— — 

ARTIFICIAL PEARLS. 

This elegant manufacture is of French origin, and 
is still carVied on by that ingenious people iq a 
) superior manner. They are formed of thin glass 
bubbles, with their interior surfiioes covered with a 
pearl-colored substance, which is thrown into them 
through a small tube. The substances employed 
for this purpose are the silvery scales of fishes, par- 


ticularly those of the bleak ; they are prepared ly 
being well beaten in water ; the silvery sediment 
next undergogs several ablutions, and is then mixed 
with transparent agglutinating matter, and in this 
state is employed for coating the bulbs. The in- 
ventor was a bead-maker of the name of Jacquin, 
who lived about the time of Henry the Fourth. 
This man observed, that on washing the scales of 
the iFeak fish, a vflry beautiful silver-colored pow- 
der was obtained, and it occurred to him that by 
introducing this substance into the interior of finely 
blown glass beads, slightly tinged with opaline hues, 
a perfect imitation of real pearls m!|;ht be made. • 
Jacquin experienced considerable difficulty in pre- 
serving this silvery powder, which, if not speedily 
made use of, quickly became putrid, diffusing an 
intolerable smeU. Attempts were gnade to preserve 
it in spirits, but this was found to have the effect of 
destroying^ its beautiful lustre. It was at length 
discovered that the volatile alkali possessed the 
power of preserving the substance without detriment 
to its lustre. 

The Roman pearls are formed of a very pure 
alabaster, considerable quarries of which exist near 
Pisa, in Tuscany. The process is as follow!: — 
The alabaster is first sawn into slices the thickness 
of the pearls required ; the pearls are then formed 
with an instrument which bores a small hole in the 
centre at the same time that the required shape is 
obtained. The next thing in the process is their 
immersion in boiling wax to give them a rich yellow 
hue, and afterwards to cover them seveml times 
with the silvery substance obtained from the scales 
of the bleak. The singular beauty of this orna- 
ment, which perfectly resembles the real pearl ; the 
varied patterns in which they are arranged, and 
their extreme cheapness, render them an object 
much sought after ; while their solidity is such that 
thev may be dashed to the ground with violence 
wiuiout receiving the slightest injury ; being thus 
rendered far superior to those of French manufac- 
ture, which are at once more fragile, and contai- 
derably less imitative. 

Chinese Pearls. — That ingenious people, the 
Chinese, in a manner, force the production of the 
article in the animal itself. They collect the mya 
margaritifera^ or European pearl muscle, and pierce 
the outsides of the shells in several parts, without 
completing the perforation throughout. The ani- 
mal becoming conscious of the weakness or defici- 
ency of the shell in those particular spots, deposits 
over them a great quantity of its calcareous matter, 
and thus forms so many pearly tubercles over them. 
The pearls thus obtained are, however, ^said to be 
generally inferior to those naturally produced. 


GLAZES FOR THE LATHE. 

Take a piece of dry beech or other wood, from an 
inch to an inch and a half in thickness, and roughly 
shape it into a circular form of seven or eight 
inches diameter. Chisel a square hole in the 
middle, pass a wooden or iron axle through it, and 
wedge it firmly in. Centre this in the lathe and 
having turned down the edge with the gouge, 
smooth it with the chisel, and form ft into the shade 
of a grindstone. Next procure a\piece of buff 
’ leather, of the reefuisite breadth, and long enough 
to go exactly round. Brush the rim over with 
glue, and stick the leather neatlj^upon it, with the 
rough side tav|prds tfle wood, and the edges ex- 
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actly meeting. Then glue the outside of the leather 
and sprinkle emery powder upon it. Let it re- 
main two or three days till perfectly ^t, and it will 
be fit for use. In grinding with it, it is to be 
suspended in the lathe and swung rGund .the con- 
trary way to turning, and a pot of water should be 
at hand to dip the tools into when heated. A 
small grindstone fixed in the lathe in the, same 
manner will be found very useful. If preferred, 
water may be easily made to drip upon it while re- 
volving ; but a trough cannot be eiQ.ployed, as the 
w'ater would be splashed about by the velocity. 


LANDSCAPE PAINTING. 
LandsiSapk painting comprehends all objects pre- 
sented to our view in a prospect of the country, 
and is commonly divided into the heroic or historic 
cal, and the rural or pastoral styles ; * all others 
partake more or less of these. By the heroic style 
is understood those scenes which exhibit whatever 
is great, sublime, or extraordinary in nature or in 
art. 

The rural style is a representation of countries 
rather abandoned to the caprice of nature than 
cultivated by man. A landscape comprehends a 
great variety of parts, such as situations or open- 
ings, accidents, air, skies and clouds, offskips and 
mountains, verdure, rocks, felds, terraces, build- 
ings, water, fore grounds, plants, trees and figures. 

Situations or Openings. — ^These are the view or 
prospect of a country, and require great skill in 
putting together. 

Accidents. — Accidents in painting are various, 
such as an obstruction of the sun’s light by the 
interposition of clouds, so that some parts of the 
prospect shall be enlightei!fed, while others are ob- 
scured. 

The Sky and Clouds, — In the language of the 
painter, the sky means the ethereal firmament above 
^us. The sky is of a blue color, drawing more to a 
while as it approaches the earth, on account of the 
intervention of vapors arising between the eye and 
the horizon. It is to be observed, however, that 
this light being yellowish or reddish at sunset, those 
objects partake not only of the light but of the 
yellow or red color, consequently the yellow light 
mingling with the blue sky gives it a tint more or 
less greenish, as the yellowness of the light is more 
or less deep. The property of clouds is to be thin 
and airy both in shape and color; their shapes, 
though of endless variety, ought to be carefully ob- 
served and studied from nature. In order to make 
them look thin in a picture, the grounds over which 
th(7 pass ought to be made to unite with them, as 
if the clouds .were ’’transparent, especially towards 
their edges. Small clouds in a painting seldom have 
a good eflect, and betray a feebleness of manner in 
the artist, excepting when they are so near one to 
another as in a general Viay to be considered as 
forming only one object. 

Offskips and Mountains. — Offskips have a near 
affinity with the sky, by which their strength or 
faintness is determined; the offskips are darkest 
when the sky is most loaded, and brightest when 
it is most clear In representing the distances of 
mountains, caaJ must be taken to round them off 
by proper gradations of tints, and* to avoid edgeiness 
in their extremities, which makes them appear in 
slices. « 

Trees . — Beginners will finil in prjactice that the 


chief trouble of landscape lies in handling trees; 
as they are the most difficult part of landscape, so 
are they its greatest ornament. 

• Painters usually comprise under the word study, 
any thing whatever which they either design or 
paint separately after the life ; whether figures, 
heads, lands/ draperies, animals, mountains, &c. 
As the landscape painter need only study such ob- 
jects as are to be met with in the country, we 
would recommend to him some oruer that his 
drawings may be always at band ; whet, he wants 
them, he should copy from nature on separate 
papers the different effects of trees in general, wiin 
their trunks, foliage, and colors. He ought also to 
study the effects of the sky, in the several times of 
the day and seasons of the year. To improve them- 
selves in these kind of studies, painters have ^ken 
several methods. There are some artists who have 
designed after nature in the open fields, and have 
there quite finished those parts which they had 
chosen, but without adding any col^r tp them ; 
others only draw the outlines of objects, ano slightly 
washed over them coli^ns for the advantage of their 
memory. „ 

If it be asked which is the most jjroper time for 
these studies, the answer is, that nature should be 
studied at all times, because she is to represented 
at all seasons, bu^ autumn yield.s the most plentiful 
harvest for her fine effects; the mildness of, the 
season — the beauty of the sky, and the variety of 
objects are ppwerful inducements with the painter 
for improving his genius and perfecting his art. 

But as we cannot see or obsen d everything, it is 
not improper to make use of the studies of others. 
Raphael sent some young men into Greece,, to de- 
sign such th^gs as he thought would be of service 
tp him, and made use of them to as good purpose 
as if he himself had them always on the spot fur 
this, Raphael is so far from deserving censure that 
he ought on the contrary to he commended, nk an 
example that painters ought to leave no way untried 
for improving in their profession. The landscape 
painter may accordingly m^ke use of the works of 
all those who have excelled in any kind, in order to 
acquire a good manner ; like the bees which gatlier 
their variety of honey from different bowers. 

, .. (Cfjfitinued on 62.) 

ACTION OF COLOiIed LIGHT ON THK 
GROWTH AND GERMINATION OF 
PL\NTS. 

DY ROBERT HUNT, ESQ. 

I PLANTED in a box some curled cress seed, and so 
arranged bottles of carmine fluid, chromate of 
potassa, acetate of copper, and the ammonia sul- 
phate, that all but a small space of the earth' was 
exposed to light which had peripeated three-fourths 
of each of these media. , 

For some days the only appai^ent difference was 
that the earth continued damp under the green and 
blue fluids, whereas it rapidly dried under the red 
and yellow. The plumula burst the cuticle in the 
blue and green lights, before any change was evident 
in the other parts. 

After ten days, under the blue fluid there was a 
crop of cress, of as bright a green as any which 
grew in full light, and far more abundant. 

The crop was scanty under the green fluid, 'and 
of a pale unhealthy color. 
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Under the yellow solution but two or three plants 
appeared, yet they were less pale^than those which 
had grown in green light. Beneath the red bottle 
the number of plants which grew was also small, 
although rather more than in the spot the yellow 
covered. They too were of an unhealthy color. « 
1 now reversed the order of the bottles, fixing 
the red in the place of the blue, and the yellow in 
that of the gj^een. After a few days* exposure the 
healthy cress appears blighted, while a few more 
unhealthy plants began to show themselves, from 
tlm influence of the blue rays, in the spot origin- 
ally subjected to the red. 

It is evident from this that the red and yellow 
rays not merely retard germination, but positively 
destroy the vital prinAple in the seed. Prolonged 
exposure uncovered, with genial warmth, free air, 
and flideed all that can induce growth, fails to revive 
the blighted vegetation. 

I have repeated iln^ experiment many times, 
varying jhe 4uid.s, but the results have been the 
same. At this time 1 have the above facts strikingly 
exemplified where the space aovered by the bichro- 
mate of potassa is without a pim. 

* These resulfy^ merit the attention of those who 
are engaged in the study of vegetable economy. 
Do they not i^iiiit at a jirocess by which the pro- 
ductions of climes more redolent of light than ours 
may • be brought in this island to their native 
perfection ? 

yARNISHING. 

{Returned from page 8.) 

Turj^ntine Copal VamUh* . 

3 oz. of copal, liquefied, and/ 

23 oz. of oil or essence of turpentine. • 
Place the matrass containing the oil in a balneum 
maricp, and when the water boils, add the pulverized 
copsl in small doses. Keep stirring the mixture, 
and add no more copal till the former be incor- 
porated with the oil. If the oil, in consequence of 
its particular dispositioi% can take up 3 ounces of 
it, add a little more ; but stop if the liquid becomes 
nebulous, then leave the varnish at rest. If it be 
too tmek, dilute it with a little warm essence, after 
having heated it in the balneum marite. When cold, 
filter it through cotton, and^reserve it in a clean 
bottle. ^ ^ 

•This varnish has a good consistence, and is as 
free from color as the bsst alcoholic varnish. 
Whea eV-en^ed in one stragim over smooth wood, 
which has undergorft no preparation, it forms a 
very brilliant glazing, which, in the course of two 
days, in summer, acquires all the solidity that may 
be required. 

Thu facility which attends the preparation of 
this varnish by the method here indicated, will 
admit of its being 8^)plied to all colored grounds 
which require Bolid|:y, pure whites alone excepted ; 
painted boxes, therefore, and all small articles, 
colored or not colored, whenever it m required to 
make the veins appear in all the richness of their 
tones, call for the application of this varnish, which 
produces the most beautiful effect, and which is 
more durable than turpentine varnishes composed 
•with other resinous substance.^. 

Fat Ambert or Copal Vamigh. 

, , 4 oz. of amber or copal of one fusion, 

• 10 oz. of essence of turpentine, and 

10 oz. of drying linseed^oil. 


Put the whole into a pretty large matrass, and 
expose it to the heat of a balneum maria^ or move 
it over the ifhrface of an uncovered cliaffing-dish, 
but without flame, and at the distance from it of 
two or three inches. When the solution is com- 
pleted, add still a little copal or amber to saturate 
the liquid ; then pour the whole on a filter prepared 
witfi qptton, and leave it to clarify by rest. If the 
varnish is too thick, &dd a little warm essence to 
prevent the separation of any of the amber. 

This varnish is colored, but far less so than 
those composed by the usual mcthpds. ' When , 
spread over white wood, without any preparation, 
it forms a solid glazing, and communicates a slight 
tint to the wood. ^ 

If it be required to charge this varnish w^h 
more copal, or prepared amber, tb^ liquid must be 
composed qf two parts of essence for one of oil. 
Compound Maatic Varnish. 

32 oz. of pure alcohol, 

6 oz. of purified mastic, 

3 oz. of gum sandarac, 

3 oz. of very clear Venice turpentine, and 

4 oz. of glass, coarsely pounded. * 
Reduce the mastic and sandarac to fine powder ; 

mix this powder with white glass, from which the 
finest parts have been separated by means of a hair 
sieve ; put all the ingredients, with alcohol, into a 
short-necked matrass, and adapt to it a stick of 
white wood, rounded at the end, and of a length 
proportioned to the height of the matrass/sthat it 
may be put in motion. Expose the matrass in a 
vessel filled with water, made at first a little warm, 
and which must afterwards he maintained in a 
state of ebullition for one or two hours. The mat- 
rass may be made fast to«a ring of straw. 

When the solution seems to he sufficiently ex- 
tended, add the turpentine, which must be kept 
separately in a phial or pot, and which must be 
melted by immersing it for a moment in a balneum 
maruB, The matrass must be still left in the water 
for half an hour, at the end of which it is taken off ; 
and the varnish is continually stirred 11(11 it is some- 
what cool. Next day it is to be drawn off, and 
filtered through cotton. By these means it will 
become exceedingly limpid. 

The addition of glass may appear extraordinary, 
hut this substance divides the parts of the mixture, 
which has been made with the dry ingredients, 
and it retains the same quality when placed over 
the fire. It therefore obviates with success two in- 
conveniences, which are exceedingly troublesome to 
those who compose varnishes. In the first place, 
by dividing the matters, it facilitates the action of 
the alcohol ; and in the seconcT its weight, which 
surpasses that of resins, prevents these resins from 
adhering to the bottom of the matrass, and also the 
coloration acquired by the varnish when a sand-bath 
is employed, os is commofily the' case. 

The application of this varnish is suited to 
articles belonging to the toilette, such as dressing- 
boxes, cut paper- works, &c. The following pos- 
sesses the same brilliancy and lustre ; but it has 
more solidity, and is exceedingly drying. 

Camphorated Maatie VarnUth for 'paintings. 

• 12 oz. of mgstic, cleaned and washed, 

1^ oz. of pure turpentine, 
i oz. of camphor, 

5 oz. of white glass, pounded, and 

36 oz. of^'ethereous essence of turpentine. 
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Make the varnish according to the method indi- 
cated for compound mastic varnish before described. 
The camphor is employed in pieces, and the turpen- 
tine is added when the solution of th^ resin is com- 
pleted. But if the varnish is to be applied to old 
paintings, or paintings which have been already 
varnished, the turpentine may be suppressed, as 
this ingredient is here recommOkided only in teases 
of a first application to new paintings, and just 
freed from white of egg varnish. 

The etherous essence recommended for varnish 
, is that distilled slowly, without any intermediate 
substance. The question by able masters, respecting 
the kind of varnish proper to be employed for pain- 
tings h^f never yet been determined. Some artists, 
who have paid narticular attention to this object, 
make a mystery of the means they employ to obtain 
the desired effect. The real end may be accomplished 
by giving to the varnish, destined for painting, 
pliability and softness, without being too solicitous 
in reprd to what may add to its consistence or its 
solidity. The latter quality is particularly requisite 
in varnishes which are to be applied to articles much 
ezptsed to friction, such as boxes, furniture, &c. 

To make Painter*e Cream, — Painters who have 
long intervals between their periods of labor, are 
accustomed to cover the parts they have painted 
with a preparation which preserves the freshness 
of the colors, and which they can remove when 
they resume their work. This preparation is as 
follows jf- 

3 os. very clear nut oil, 

I 02 . mastic, in tears, pulverized, and 
i oz. sal satumi, in powder, (acetate of lead.) 
Dissolve the mastic oil over a gentle fire, and pour 
the mixture into a mgrble mortar over the 
pounded salt of lead ; stir it with a wooden pestle, 
nnd add water in small quantities, till the matter 
assume the appearance and consistence of cream, 
and refuse to admit more water. 

Continued on page 5Z.J 


METIIOir OF PRESERVING MOSSES. 

(To the Editor,) 

Sir. — Having often admired the beauty and elegance 
of some of our mosses, and regretting that I knew of 
no method by which they could when gathered be 
preserved, so as to retain any considerable portion 
of their natural appearance, 1 was induded, in order 
to effect this desirable object, to make trial of the 
following simple plan, which has succeeded beyond 
expectation. 

The piece of moss to be preserved should first 
be cleansed of alio dirt and extraneous matter ; it 
should then be thoroughly wetted with distilled 
water, and placed in a preparation jar or wide 
mouthed bottie, in which also a little of the water 
should be put — a few drops is sufficient, the object 
being to produce a damp atmosphere around the 
plant, which is effected by the continual evaporation 
and re-condensation of the water in the jar, this of 
course being so secured as to prevent the escape of 
any portion of the water. 

By this process the moss will be found to preserve 
both its form^nd color. I have now tried it for a 
period of six months, and thf specimens' remain 
unchanged, as fresh and as green as the first day 
they were gathered. A moderate temperature is the 
most suitable. ^ ^ a. rassell. 


MISCELLANIES. 

Poroeity qf Cotton, — Fill a glass tumbler com- 
pletely with some spirit, so that a few more drops 
|.would cause it to overflow. This done, you will 
«nndno difficulty in introducing into the tumbler, 

' so filled, a iohole hmdful of raw cotton. This 
ekperiment was suggested by the accidental re- 
covery of some wet cotton from a bo|jt which had 
been some time sunk in a river in America ; when 
it was fojund that after the water was squfezed from 
the cotton, the vessel which had contained it re- 
mained nearly as full as before the cotton was re- 
moved. Spirits answer much better than water for 
this experiment, from the rapidity with which they 
are absorbed by the cotton. Several theories have 
been started in explanation of this result ; suah as, 
that the filaments of cotton occupied the vacafleies 
between the globules of water; or that, by its 
capillary attraction, the cotton subdivided the 
globules, and caused them to occupy u le^ space, 
&c. ; but Mr. Trantwine, who has comiminicated 
this experiment to the^'JFVcn^/m Journal t accounts 
for the effect more .satisfactorily, by supposing the 
fluid to insinuate itself between the filaments 2f 
cotton, and thus permit the latter to occupy no 
more space than is due to their actuaNsolidity. 

Cauetie Paste of Sulphate of Copper. — A suffi- 
cient quantity of sulphate of copper is reduced to 
powder, and formed into a soft paste with yolk of 
egg. This pMte is spread oir a small pledget of dint, 
or on a piece of linen or sparadrap, of the dimen- 
sions of the point to be cauterised. At the end of 
throe or four hours the caustic effect is produced ; 
the shield iathen removed, and there remains a scar 
which is nolideep, and which shortly leaves but an 
glmost imperceptible trace. This caustic is especially 
recommended for those parts of the skin which are 
habitually uncovered. 

To form Artificial Haloes. — Take a saturated 
solution of a/um, and having spread a few drops of 
it over a plate glass, it will rapidly crystallize in 
small, flat octohedrons, scarcely visible to the eye. 
When the plate is held between the observer and 
the sun, or a candle, with the eye very close to the 
smooth side of the glass-plate, there will be seen 
three beautiful haloes of light, at different distances 
from the luminous body. The innermost halo, 
which is the whitest, Z. formed ^ the images re- 
fracted by a pair of faces of the o^ohedral crysta?s, 
not much inclined to each other. The second halo, 
which is more colored, .^ith the blue rays outwirds, 
is formed by a pair of, faces more inclined ; and 
the third halo, which is very large and highly co- 
lored, is foomed by a still more inclined pair of faces. 
Each separate crystal forms three images of the 
luminous body, placed at points 120° distant from 
each other, in all the three haloes ; and as the nu- 
merous small crystals have their refracting faces * 
turned in every possible direction, the whole cir- 
cumference of the haloes will be completely filled 
up. The sams effects may be obtained with other 
crystals, and when they have the property of double 
reduction, each halo will be either doubled, when 
the double refraction is considerable, or rendered 
broader, and otherwise modified in point of color, 
when the double refraction is small. The effects, 
may, be curiously varied, by crystallizing, upon the 
same plate of glass, crystals of a decided color, by 
which means we should have white and colbsed 
haloes succeeding each other. 
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DOMESTIC GREEN-HOUSES AND 
FERNERIES. , 

Tiibre are few subjects in which the last few years 
have produced a greater change tharf the cultivation 
of plants in rooms, particularly in those situated in ^ 
the dense parts of cities. A very short time back 
a few superannuated geraniuots in pots, and^tWo or 
three lanky hyacinths in glasses, were almost all 
that could be made to blossom in confined situa- 
tions ; and if the deni/en of the metropolis gar- 
nished his epartment with a Clove Pink, or a Carna- 
tion— a Verbna, or a Heath, it was only a brief 
space that he could make them survive in such a 
contaminated atmosphere ; as to nourishing it was 
.out of the (luestion — every shrub he might procure 
became stmitfed,. black and flowerleas. The Daisy. 
Violet, and Heart’s-ease all died, even the hardy 
Stonecrop, Thrift, and House-leek, dragged on but 
a miserable existence. Thus discouraged, the 
Londoner aimed no longer to be rus in wrAe, and 
sought in other things for those decorations which 
he hoped to have reaped from the bountiful hand 
%'f nature. Why this general disease and mortality 
should lake place was variously explained by one 
party, and that by far the most numerous it was 
thought to arise from want of fresh air ; by which 
term it was understood, air such as that of the fields 
uncontaminated by the breathing of animals, and 
not dcoxydated by the burning of culinary and 
manufacturing fires. But said another party, 
plaiSls ought to thrive better in cities because they 
live upon carbonic acid gas, and both respiration 
and combustion furnish it to them in greater 
abundance than in the open country. 

This last opinion being theoretically true, the 
question arises, how iif it then that they dwindle 
under such apparently favorable circumstances? 
Upon reflecting upon it we tr<icc several causes for 
this effect. First, wc must Qonsider that a plant 
in its native place of growth, or even in a country 
garden, is subjected always to a seasonable and 
natural temperature, not thrown into unwonted 
vigor by t\>o much heat, nor withered by want of 
moisture. In those seasons when plants grow most 
vigorously, namely, spring and autumn, the dews 
of night fill the absozbetit vessels, the moderate heat 
of day stimulates the languid system of vegetation. 
These regular alterations of warmth and moisture 
can scarcely be imitated with convenience in do- 
mestic gardening. Here tben is one cause of want 
of vigor. A second is to be found in the inferior 
and unequal degree of light. In the open country 
a plant is surrounded by the strongest light through- 
out the day — in a room, light comes perhaps only 
through % window and even then without clearness 
or brilliance; thus the stems become elongated, the 
leaves sickly and white, the flowers pale and scent- 
less, the fruit abortive, although the poor deplora- 
ble plant used its be^ endeavours to escape to a 
clearer atmosphere, by growing towards the window 
and to obtain every particle of light it can by 
turning all its moveable parts in the came direction. 

A third cause of failure is the contamination of 
the atmosphere in which the plants are placed, not 
from the presence of carbonic acid gas, that they 
could probably bear ; nor yet sulphurous acid gas, 
as some have said, but beca/ise it is loaded with fine 
particles of smoke, and other exhalations which 
coal fires always yield in abundance ; this wafted 


through the air wlien hot, settles when cold on every 
thing around, plants and all. By this means the pores 
of the leaves become clogged up, the stomatse upon 
their surfaces, which are the organs of respiration, 
evaporation and partly of absorption, become impe- 
ded in their important functions, and the sap no 
longer elaborated by the leaves, ceases to deposit 
those secretions upon which vegetable vigor and 
health, we may say life, depend. 

It must be evident that if we could Remove these ■ 
causes of decay, we should be enabled tf cultivate 
plants %ith success in confined places. Our minds 
would, therefore, naturally consider green-hon9;.s . 
as the proper shelter. This is partially true, but 
these buildings are subject to other and great vicis- 
situdes ; for example, the cljrect rays of the sun 
upon their glazed roofs concentrates the heat within, 
and if the windows are opened, the moisture eVapo- 
rates. Thus great attention is requisite, not only 
to ensure a pntper degree of warmth, but of mois- 
ture also — and the contamination of the atmosphere 
is unprovided for. * % ‘ 

Reflecting upon these several cireumstances, Mr. 
Ward, of Wellclo^a^quare, one of our first bo- 
tanists, Buggesreff that if plants were placed in ai"- 
tight cases, every obstacle to their luxuriant growth 
would be removed, fuliginous particles would be 
excluded, these cases being placed in* an apartment, 
sufficiently equable temperature will be preserved, 
and the moisture, with which they are at firsA’ fur- 
nished evfmorating, will roll down the sides of the 
glass and again taffen up by the roots and passed 
upwards to the foliage ; thus a succession takes 
place as in nature, without the feast attention being 
necessary ; and although this does not remedy the 
want of Ikht, but rather diminishes the sixfall quan- 
tity otherwise obtainable, yet it is only to choose 
such plants as grow naturally in confined situations, 
amid obscurity and moisture, and we are then ena- 
bled to have a flourishing garden, even in the 
narrowest courts of a city. The size of such a 
garden may be that most convenient to us, from the 
extent of an apartment to the confinement of a 
common glass bottle. 

The following directions on the formation, ar- 
rangement, and management of Domestic Green- 
houses, and on the choice and procuring of ffubjects 
for them, will we hope be useful. 

Plants have be^n crown in a common quart 
bottle, (white glass,) dijcLare to be managed thus ; — 
Put the plant first into nie bottle, and hold it i.p a 
little, so that nothing but a part of the roots shall 
touch the bottom, ^ if there be roqm qnoHgh not 
even these. Then having sc«ne of the proper earth, 
in a rather dry state, pour it gradually in so as to 
surround the roots, and lie evenly about them. 
Next pour in sufficient water to saturate the earth, 
and this Deing done, cork up the bottle so fs to be 
completely air-tight. The plant will take root 
and flourish for a long period without any attention 
whatever. It should be kep^near the light. 

Plants may he raised from seed in the same man- 
ner, puttinj in the earth first, water next, and the 
seed being sprinkled on the top— until the seed 
germinates or begins to grow, it must be placed in 
a dark situation. 

Glass cases for growing several plants together 
may be made as follows. — Procure a wooden box of 
any convenient length and breadth, and 6 or 8 inches 
deep ; have a groove made around the top of the 
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box to hold a glass shade, either in|ide of one*piece 
like those shades which are used to cover alabaster 
vases, birds, &c. ; or else made of five pieces of 
glass joined by a strip of pasted paper, or by a brass 
or wooden frame-work at the edges. Place the 
proper earth in the wooden box, and. the plants 
or seeds in it, water them well and put on the glass . 
cover. The lower edge of this it will be remem- 
bered fits in a groove, made larger than the cover, 
so that whgn the latter is put on a space shall be 
all around it. It may either remain thuspor be 
filhid with water or putty — rendering the case 
‘ thereby air-tight. 

G'reen-/ioM«c«.— The above are adapted to keep 
within un apartment, ^s for example, withinside a 
parlor or study window ; but it may be wished to 
construct a building which shall be capable of hold- 
ing a*niuch larger quantity of plants ; such may be 
constructed exactly like a common green-house, but 
not capable of being opened, except by means of a 
door or windd^ communicating with an apartment ; 
thus,, although not air-tight, it is defended from 
great and sudden alterations—Vot being in commu- 
nication with the open air. 

Greenhouses or Ferneries, as they are called from 
having Ferns mostly growing in them, are from 
their size caplfiile of much embellishment. The 
plants may be arranged in pots, as in a common 
greenhouse — or much better, slanting shelves may 
be made of slate, or stone, and projecting some dis- 
tance* from the wall, earfli is fUmmed beffind them. 
Besides this are two other methods usually com- 
bined, the lower paft being formed into a kind of 
ornamental rockwork, the upper part covered with 
the rongV bark of trees, nailed on, and little'plauts 
stuck in every cavity capable of holding t.4rth. 

The cuts represents some of these buildings of a 
large size laid out in rockwork with tountani, tkc. 
The plants seen growing in it are called Fkhns, an 
account of which, and method of procuring some 
^ of them, requisite soil, &c., planting and after- 
management we propose giving in a short time. 

( Contmued ffi page 76, J 

CHRfJxMIUM aND ITS COMBINATIONS. 

The only ore of this metal which occurs in 
sufficient abundance for purposes of art is 
the octohedral chrome-ore, . commonly called the 
chrpmate of iron, tflough ft is rather a compound 
of the o^iides of chromium and iron. The fracture 
of thi^ mineral *U uneven ; lustre imperfectly 
•wmetalic ; fts cblor between iron-black and brown- 
ish-black, andlits streak brown. Its specific gravity 
in the purest state rises, to 4'5 ; but tlm usual 
chrome-ore found in the market varies from 3 to 4. 
According to Klaproth this ore consists of oxide of 
chromium, 43 ; protoxide of iron, 34*7 ; alumina, 
20*3 ; and silica, 2 ; but Vanquelin’s analysis of 
another specimen gav& respectively, 55*5, 34, C, and 
2. It is fusible before the blowpipe ; but it acts 
. upon the magnetic needle, after having bfen exposed 
to the reducing smoky flame. It is entirely soluble 
' in borax at a high blowpipe heat and imparts to it 
a beautiful green color. 

Chrome-ore is found at the Bare-Hills near Balti- 
more, in Maryland ; in the Shetland Isles, Unst and 
Aitlar ; the department of Var, in France, in small 
quantity ; and near Portsoy, in Banffshire ; as also 
in S^esia and Bohemia. 


3l>. 

Chromate of Potass.^The chief application of 
this ore is to tb% production of chromate of potash, 
from which salt the various other preparations of 
this metal usedfn the arts are obtained. The ore 
is reduced to a fine powder by being ground In a 
mill under ponderous edge-wbeels, and sifted. It 
is then mixed with oge third or one half its weight 
of coarsely bruised nitre, and exposed to a powerful 
heat, for several hours, on a reverberatory hearth, 
where it is stirred about occasionally. In the large 
manufactories of this country, the igniiion of the 
above mixture in pots is laid aside, as too operose 
and expensive. The calcined matter is raked out. 
and lixiviated with water. The bright yellow |olu- 
tion is then evaporated briskly, and the chromate of, 
potash falls down in the form of a granular salt, 
which is lifted out from time to time from the bottom 
with a large ladle, perforated with small holes, and 
thrown into a draining box. This saline powder may 
be formed into regular crystals of neutral chromate 
of potash by solution in water and slow evaporation ; 
or it may be converted into a more beautiful crys- 
talline body, the bichromate of potash, by treating 
its concentrated solution with nitric, muriatic, sul- 
phuric, or acetic acid, or, indeed, any acid exercising 
a stronger affinity for the second atom of the potash 
than the chromic acid docs. 

Bichromate of potash, by evaporation of the above 
solution, and slow cooling, may be obtained in the 
form of square tables, with bevelled edges or flat 
four-sided prisms. They are permanent in th^ air, 
have a metallic and bitter taste, and dissolve in about 
one tenth of their weight of water, at 00° F ; but in 
one half of their weight of boiling water. They con- 
sist of chromic acid, 13 ; potash, 6 ; or in 100 parts, 
08 4 -f-31 C. This salt is ifluch employed in calico- 
printing and dyeing. 

ChromH Yellow, — ^The chrome yellow of the 
painter is a rich pigment of various shades, from deep 
orange to the palest canary yellow. It is made by 
adding a limpid solution of the neutral chromate 
(the above granular salt) to a solution, equally 
limpid, of acetate or nitrate of lead. A^recipitate 
falls which must be well washed and carefully dried 
out of the reach of any sulphuretted vapours. A 
lighter shade of yellow is obtained by mixing some 
solution of alnm or sulphuric acid with the chromate, 
belore pouring it into the solution of lead ; and an 
orange tint is to be procured by the addition of sub- 
acetate of lead in any desired proportion. 

Chrome Green , — The green oxide of chrome has 
come so extensively into use as an enamel color 
for porcelain, that a fuller account of the best modes 
of manufacturing it must prove acceptable to many 
of our readers. • ^ 

That oxide in combination with water called the 
hydrate may be economically' prepared by boiling 
chromate of potash dissolved in water, with half its 
weight of flowers of sulphur, dtill the resulting green 
precipitate ceases to increase, which may be easily 
ascertained by filtering a little of the mixture. The 
addition of some potass accelerates the operation. 
This consists in combining the sulphur with the oxy- 
gen of the chromic, so as to form sulphuric acid, 
which unites with the potash of the cremate into 
sulphate of potash while the oxide becomes^ hydrate. 
kik extia quantity ^of potash facilitates the 
deoxidizement of the chromic acid by the formation 
of hyposulphite and sulphuret of potash, both of 
which have a strong attraction for 1>xygen. For 
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thU purpose the clear lizmom of the chromate of 
potash is Bufiicently pure* though it sir onld hold some 
alumina and silica in solution, as it generally does. 
The hydrate may be freed from particles of sulphur 
by heating dilute sulphuric acid upon it, which 
dissolves it ; after which it may be precipitated, in 
the state of a carbonate, by cai^bonate of potash not 
added in excess. * 

Chrome-Red.^ Liebig and Wohler have lately con- 
t rived a process for producing a subchromate of lead 
Of a beauti^l vermillion hue. Into saltpetre, brought 
to fusion in a crucible at a gentle heat, pure chrome- 
yellow is to be thrown by small portions at a time. 
A strong ebullition takes place at each addition, and 
^ the mass becomes black and continues so while it is 
hot. The chrome yellow is to be added till little of 
the saltpetre remains undecomposed, care being 
taken not to over-heat the crucible, lest the color of 
the mixture should become brown. Having allowed 
it to settle for a few minutes, during which the dense 
basic salt falls to the bottom, the fluid part consisting 
ot chromate of potash and saltpetre, is to be poured 
9tf anil it can be employed again in preparing chrome> 
yellow. The mass remaining in the crucible is to 
be washed with water, and the chrome- red being 
separated from the other matters it is to be dried 
after proper edulcoration. It is essential for the 
beauty of the color that the saline solution should 
not stand long over the red powder, because the 
color is thus apt to become of a dull orange hue. 
The^ fine crystalline powder subsides so quickly to 
the bottom after every ^hullition that the above 
precaution may be easily observed. 

Chrowie Acid. — Chromic acid will probably ere 
long become an object of interest to the calico 
printer ; the following <i8 the best method of pre- 
paring it. To 100 parts of yellow chromate of 
potash, add 13(i of nitrate of barytes, each in 
solution. A precipitate of the yellow chromate 
of barytes falls, which being washed and dried would 
amount to 130 parts. But while still moist it is to 
be dissolved in water by the intcrveiiiion of a little 
nitric acid, and then decomposed by the addition of 
the requisite quantity of siilplniric acid, whereby 
the barytes is separated and the chromic ucid remains 
as'-ociated with the nitric acid, from which it can be 
ficed by evaporation to diyness. On re dissolving 
the chromic acid residuum in water, filtering anti 
evaporating to a proper degree, .'lO parts of chromic 
acid may be obtained in crystals. 

This acid may also be obtained from chromate of 
lime, formed by mixing chromate of potash and 
muriate of lime ; washing the insoluble chromate of 
lime which precipitates, and decomposing it by the 
equivalent q a-itity of oxalic acid, or for ordinary 
purposes even sulphuric acid may be employed. 

Chromic acid is obtained in quadrangular crys- 
tals of a deep red color ; it has a very acrid and 
styptic taste. It re^^ens powerfully litmus paper. 
It is deliquescent in the air. When heated to 
redness, it emits oxygen and i asses into the deu- 
toxide. When a little of il is fused along with 
vitreous borax, the compound assumes an emerald 
green color. 

As chromic acid parts with its lest dose of oxy- 
gen very vastly, it is capable in certain styles of 
calico printing of becoming a valuable subst^uie 
tor chlorine, where this more powerful substance 
would not from peculiar circumstances be admissi- 
ble. For th» ingenious application the arts are 
indebted to that truly scientific manufacturer, M 


Daniel Koechlin^of Mulhouse. He discovered that 
whenever chromate of potash has its acid set free 
by its being mixed with tartaric or oxalic acid, ora 
neutral vegetable substance, (starch or sugar for 
example), and a mineral acid, a very lively action 
is produced;^ with disengagement of heat, and of 
. several gases. The result of this decomposition is 
the active re-agent, chromic acid, possessing valu- 
able properties to the printer. Watery sulution’i 
of chromate of potash and tartaric acid being mixed 
an effqi^vescence is produced which has ' the power 
of destroying vegetable colors. But this power 
lasts no longer than the effervescence. The mine- 
ral acids re-act upon the chromate of potash only 
when vegetable coloring matter, gum, starch, or a 
vegetable acid are present, tb determine the disen- 
gagement of gas. During this curious change car- 
bonic acid is evolved ; and when it takes p1h;;p in 
a retort, there is condensed in the receiver a color- 
less liquid, slightly acid, exhaling somewhat of the 
smell of vinegar, and containing a liule emnyreu- 
matic oil. lliis liquid heated with the nitrates of 
mercury or silver reduces these metals. On these 
principles M. Kecchlin discharged indigo blue by 
passing the cloth through a solution of chromate of 
potash, and printing nitric acid thiclcened with gum 
upon certain spots. It is probable, that the em- 
ployment of chronic acid would supersede the ne- 
cessity of having recourse in many cases to the more 
corrosive chlorine. 

Chrorne^ Blue, — Th^foILwing directions havp been 
given for the preparation of Ablue oxide of chrome. 
The concentrated alkaline aolution of chrjomate of 
potash is to be saturated with weak sulphuric acid, 
and then to every 8 lbs* is to be added 1 of com- 
mon Balt,*Jind half-a* pound of concentrated sulphu- 
ric acid ; the liquid will now acquire a green color. 
To be certain that the yellow color is totally des- 
troyed, a small quantity of the liquor is to have 
potash added to it, and filtered ; if the liquid is still 
yellow, a fresh portion of salt and of sulphuric acid 
is to be added : the fluid is then to be evaporated 
to dryness, rc-dissolved, and filtered ; the oxide of 
chrome is finally to be precipitated by caustic 
potash. It will be of a greenish-blue color, and 
being washed, must be collected upon a filtur. 

Chromate of Potash^ adulteration of to detect . — 
The cliromate of pjtash has tlie power of combining ’ 
with other salts up^to a certain extent without any 
very sensible change in'^lts form and appearance ; 
and hence it has been sent into the market falsified 
by very considerate quantities of sulpliate and 
muriate of potash, Rie pres(pice of whicTn hSs often 
escaped observation, to the great loss of the dyers 
who ut^ ft BO extensively. Tlie following test pro- 
cess has been devised by M. Zuber, of Mulhouse. 
Add a large exci ss of tartaric acid to the cliromate 
in question, which will decompose it, and' produce 
in a few minutes a beautifqj amethyst color. The 
superoatanL liquor will, if chromate be pure, 
afford now no precipitate ' with the nitrates of 
barytes or silver ; whence the absence of the sul- 
phates and muriates may be inferred. We must, 
however, use dilute solutions of the chromate and . 
acid, lest bitartrate of potash be precipitated, which 
will take place if less than 60 parts of water be em- 
ployed. Nor must we test the liquid till the de- 
composition be complete, and till the color vefge 
rather towards the green than the yellow. Eight 
parts of tartaric acid should be added to one of 
chromate to obtain a sure and rapid result. If 
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nitrate of potash (saltpetre) is th^ adulterating in- 
gredient, it may be detected by throwing it on 
burning coals, when deflagation will ensue. Tbe 
green color is a certain mark of tbe transformation 
of tbe chromic acid partially into tbe chrome oxide ; 
which is effected equally by the sulphurous acid and 
sulphuretted hydrogen. Here this metallic acid is* 
disoxygenated by the tartaric, as has been long 
known. Tiie tests to be preferred are the nitrates 
of silver gnd baryta, having previously added so 
much nitric acid to the solution of the suspected 
•hromate, as to prevent the precipitation of the 
chromate of silver or baryta. The smallest adul- 
teration with sulphates or muriates will thus be 
detected. 


PREPARATION OF SHEEP SKIN RUGS. 

• 

The skins with the wool on are thoroughly cleansed 
from all impurities and foreign matter that may ad- 
here to them by washing in running water, and by 
Rcrapingi tbelResh side in the usual manner by the 
knife. The skins are then rounded, as it is termed, 
by cutting off all the extranebus and ragged parts, 
vhen they are ready to be tanned ; the skins are 
for that purpifte stretched npon frair\ea, and laid 
pon tressels with the flesh side of the skin up- 
wards ; an infhsion of sumach in the proportion of 
one pound to a gallon of water is then poured over 
the skin, and the tanning matter is well worked 
into the pores of the skin by the aid of the knife. 
Whbn dry, the reverse, *or vihol side ofthe skin,d8 
next placed upwards and thoroughly washed with a 
strong alkaline soap and water, and afterwards in 
fair water, by which means the grease and filth are 
removed ; when this is dry, the skin undergoes a 
second operation of tanning with the sumaoh as 
before meidnoned, and after being dried, its harsh 
and Yigid surface is rendered smooth and soft by 
rubbing it over with pumice stone. In order to 
dye it of any color, before it is taken off the frame, 
its face or woolly part is dipped into a bath of the 
required tint, prepared in the ordinary manner for 
dyeing wool ; the washii^g must now again be re- 
peated to get rid of the excess of coloring matter 
which adheres to it. The skins being then dried 
and dimmed t8 the proper shape are considered 
complete rugs, and are ready for sale. 

FORMER HIGH TEMPERATURE OF 
. • EUROPE. 

Vboetables appear to have formeu the com- 
menfemtnt fit organic life aii the earth. Their 
debris are the only (fliings met with in the oldest 
beds deposited by water, and these belong to 
plants of the most simple structure,-— ferito, reeds, 
and lycopodiums. 

Vegetation becomes more and more complicated 
in the upper formations. Finally, near the sur- 
face, it resembles the vegetation of the pre^nt 
continents, bat witltthis very remarkable addition, 
that certain vegetables which flourish only in the 
south, such as large palm-trees, areefound, in a 
fossil state, in all latitudes, and even in the midst 
of the frozen soil of Siberia. 

In the ancient world, these northern regions 
must have possessed, during winter, a temperature 
•at least equal to that which is experienced at pre- 
sent in the parallels where large palm-trees begin 
to flourish. At Tobolsk, there was the climate cf 
AVeant or Algiers 1 


X We shall discover fresh proof of this mysterioius 
result from ifli attentive examination of the di- 
mensions of plants. 

There are, at the present day, species of reeds, 
of ferns, and lycopodiums, as well in Europe as 
the equinoctial regions ; but it is only in warm 
climates that they a^ of great dimensions. Thus, 
a comparison of the dimensions of the same plants 
is, in fact, to compare, in reference to temperature, 
the regions where they were produced. Plara 
beside the fossil plants of our coal forinations, nS 
the analogous European plants, but snen as abound 
in those regions of South America most celebrated 
for tbe richness of their vegetation, and you will 
find the former incomparably larger than the tatter. 

The fossil JlorM of France, England, Germany,* 
and Scandinavia, exhibit, for instance, ferns nearly 
50 feet high; and with branches 3 feet in diameter, 
or 9 feet in circumference. 

The Lycopodiuect, which, at the present time, in 
cold or temperate regions, are creeping plants, 
scarcely rising above the surface ; which, even at 
the equator, under the most favorable circum- 
stances, do not rise to more than 3 feet, reached m 
Europe, in the ancient world, to the height of 80 
feet. 

One must be blind, not to see, in these enor- 
mous dimensions, a new proof of the high tem- 
perature formerly possessed by our country before 
the last irruptions of the ocean. 


SILVERING AND TINNING. 

To Silver by Heat, No. 1. — Dissolve an ounce 
of pure silver in aqua-fortis, and precipitate it with 
common salt ; to which afld } lb. of sal-ammoniac, 
the same of white vitriol, and J oz. of corrosive 
sublimate. 

No. 2. — Dissolve an ounce of pure silver in aqua- 
fortis; precipitate it with common salt, and add, 
after washing, *6 ounces of common salt, 3 ounces 
each of sandiver and white vitriol, and ^ ounce of 
sublimate. * 

These are to be ground into a paste upon a flne 
stone with a muller ; the substance to be silvered 
must be rubbed over with a suflicient quantity of 
tbe paste, and exposed to a proper degree of heat. 
V/hen the silver runs, it is taken from the fire, and 
dijpped into weak spirit of salt to clean it. 

Silvering on Gilt Work, by Amalgamation ., — SiU 
ver will not attach itself to any metal by amalgama- 
tion, unless it be first gilt. The process is the same 
08 gilding in colors, only no acid should be used. 

To Silver in the Cold Way, 

No. I.— 2 dr. tartar, • ^ 

2 dr. common salt, 
i dr. of alum, and 

20 grs. of silver, precipitated from the 
nitrous acid bycopper. 

Make them into a paste with a little water. This 
is to be rubbed on the surface to be silvered with 
a cork, See. 

No. 2. — Dissolve pure silver in aqua-fortis, and 
precipitate the silver with common salt ; make this 
precipitate into a paste, by adding a little more salt 
and cream of tartar. It is applied as in the former 
nft'thod. • 

To Silver Copper Ingots . — Tbe principal difficul- 
ties in plating copper ingots are, to ^ring the sur- 
faces of the copper and*silver into fusion at the 
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same time, and to prevent the copper from scaling ; 
for which purposes fluxes arc used. *The surface of 
the copper on wiiich the silver is to be fixed must 
be made flat by filing, and should be left rough. 
The silver is first annealed, and afterwards pickled 
ill weak spirit of salt ; it is planished, and then 
scraped on the surface to be fitted on the copper. 
These prepared surfaces are anointed with a* solu- 
tion of borax, or strewed with fine powdered borax 
itself, and then confined in contact with each other, 
bylbinding wire. When they are exposed to a suf- 
ficient degree of heat, the lliix causes the surfaces 
to fuse at the same time, and after they become 
cold they are futind firmly united. 

Cop{ler may likewise be plated by heating it, and 
burnihhing h af«ilver upon it ; so may iron and 
brass. This process is called Frknch Plating. 

7’o spparate the Silver from Plated* Copper . — 
This process is applied to recover the silver from 
the plated metal, which has been rolled down for 
buttons, toys, &c., without destroying any large 
portion of the copper. For this purpose, a meii- 
str^im is composed of 3 pounds of oil of vitriol, 
1 \ ounce of nitre, and a pound of water. The 
plated metal is boiled in it, till the silver is dis- 
solved, anil then the silver is recovered by throwing 
common salt into the solution. 

7b plate Iron. — Iron^ may be ‘plated by three 
difTere.’it modes. 

Ist. Ily polishing the surface very clean and level 
with a*^urnihher ; and afterwards by exposing it to 
a blueing heat, a leaf of silver is properly placed 
and carefully burnished down. This is repeated till 
a sufficient numbci of leaves is applied, to give the 
silver a proper body. 

2nd. Jly the use of a sblder ; slips of thin solder 
arc placed between the iron and silver, with a little 
flux, and secured together by binding-wire. It is 
then placed in a clear fire, and continued in it till 
the solder melts, when it is takeu out, and on 
cooling is found to adhere fiirnly. 

And 3rdly. By tinning the iron first, and uniting 
the silver by' the intermedia ot slips ot rolled tin, 
brought into fusion in a gentle heat. 

To fin tojjper and Brase.- Boil six pounds of 
cream of tartar, four gallons of water, and eight 
pounds of grain tin, or tin shavings. After the 
materials have boile.d asoflieient time, the substance 
tojbe tinned is put therein, and ih** boiling continued, 
when the tin is precipitated in its metailie form. 

To tin Iron and Copper VesHolM. — Iron which is 
to be tinned must be plevlou^ly steeped in acid 
matefials, such as sour whey, distiller's wash, &c. ; 
then scoured and dipped in melted tin, having been 
first rul>htd«over Villi a solution of sal-amriioniac. 
The snifiiee of the tin is prevented from calcining, 
by covering it with a coat of tat. Copper vessels 
must be well c>ean8*'d ; and then a suffieieut quan- 
tity ot t'n with sal.auiifioiiiac is put (herein, and 
brought into fusion, and the copper vessel moved 
about. A little rcsni is sometimes added. Ihe 
sal-ariimoniac prevtnts the copper tioiu scaling, and 
causes th( tin to be fixed vihertver it touches. 
Lately, zinc has neen proposed^ for lining vessiU 
instead of tin, to avoid the ill consequences which 
have been uiijusily apprehend^. ^ 

ENGRAVING ON GLASS. 

This U an am&sitig and tsometimes a useful ex- 
perimenti and as involving also A little serviceable 


practical maniptijatiun, is worthy of description. 
Suppose the object be to engrave a design on a 
piece of flat glass ; common crown glass will be 
found the best for the purpose, and a pane of this 
^ siibstanct* should be procured of such dimensions 
that a circle may he described upon it large enough 
to include the intended drawing. The glass is then 
to be warmed over a spirit-lamp, sand-bath, or 
other convenient source of heat, and <l’ubbed with 
yellow bces'-wax ; this will melt and by Rising such 
a quantify of it as will flow readily upon the glass 
when hot, a uniform coat may be applied. If whc.i 
cold it prove to he not quite uniform, still if every 
part of the surface to be engraved be perfectly 
covered, it will suffice. The.|lesign is then to be 
traced upon the waxed side witli a coarse point, 
every mark being made to penetrate the wax. The 
point may be that of a needle, or a piece of wire, or a 
brad-awl ; if made flat at the end in one direction, hut 
rouud in another, so as to resemble a minute round- 
edged chisel no difficulty will he found lU) making 
lines through the wax, finer or coarser, according to 
the relati\e. position of the edge or end of the tool 
and the line which it is desciihing. If the design he 
previously drawn upon paper with ink, it may be 
easily seen and traced thioiigh the w'a\. 

An evaporating basin, either of eaithenware or 
metal, is to be selected of a diameter that will in- 
clude the whole of the design when the glass 
plate is inverted over its mouth. Coarsely bruised 
fluor spar, in quantity equal to about two ounces 
for a pint bason, is to ne piit into the bason 
with a sufficient quantity of strong oil of vitriol to 
make it into a thin paste ; tlie two substances are 
to be stirred together with a wire, and the waxed 
plate put over the mouth of the basin, with the 
design downwanls. A moderate heat is then to 
be applied to the bottom of the basin, which is best 
done by means of the .sand-hatli ; it soon causes 
the evolution of fuiiies in abundance from the 
mixture, but should never be allowed to increase so 
as to melt the wax on any part of the glass ; a 
temperature of 140"* or*^l(>0"is sufficient. The 
basin and its contents, being wermed, should be 
removed to a cooler part of the saml-batb, a''d,left 
for half an hour. 'I'lie eiching is know'ii to proceed 
well when, upon raising one edge, of tlie plate, 
vapors ure visible wUliiii. At the cud of the half 
hour the glass;.plate should be ri^ced with water to 
wash off the adhering acid, and the wax removed 
either by sei aping it with the edge of a flat case 
knife, or otherwi^e. 'The design will* generally be 
found perfectly engraved uporT the glass and may be 
rendered ^tiil more evident by lightly rubbing over 
it a little finely powdered vermillion with a ball 
of cotton. 

If the glass to be etched or engraved be so form- 
ed as not to cliise the mouth [if a basin or capsule, 
it must be waxed all over, whi'ih may be done by 
dipping It into the melleo substance ; and after the 
design is dnt.wii upon it, it must be put with the 
mixture of fluor spar and sulphuric acid into a ves- 
stl sufficiently lung and deep to include the whole 
of the glass to be etched. 'J'he mixliire of fluor 
spar ami sulphniic acid is to bepl.ii‘edat the bottom, 
and the glass supported over it upon corks or wires, 
or su-pended so as to be out of contact with the 
mixture. The vessel is then to be covered over, 
that the vapor which rises may be retained and’ sur- 
round the glass on every side. Evaporating basins, 
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metallic dishes, oroAier metallic vessels, not having 
sufficient depth, may be made to^nswer the pur- 
pose by a paper cap or cone put over the edge 
very tightly : the upper part of such a cone serves 
the purpose of a chamber for the reception of the ^ 
glass to be engraved, and the vapors that are to ' 
act upon it. 

= NATIVE OIL OF LAUREL. 

An* account of this extraordinary vegetable pro- 
duction, a knowledge <if which has been* almost 
effclusively confined to the inhabitants of Spanish 
Guiana, was drawn up by C. S. Parker, Esq., of 
Glasgow, upon a late visit to Demerara by that 
gentleman, assisted b^i Dr. Hancock, a physician of 
that colony ; from which we make the following 
extracts ; — 

“This substance, which has very injudiciously 
been termed Azeytoyde Sassafras, (an appellation 
which tends to (‘ontoiind it with the essential oil 
yielded hv the Laurus Sassafras, *of the northern 
continent of America) afiords, so far as my know- 
ledge extends, a solitary instance p{ a perfect vola- 
tile liquui without the aid of art. Substituting for 
the appellation*to wliich I have objected the provi- 
sional nanie onhe Native Oil of Laurel^ I shall 
describe the method of procuring it, and enumerate 
its principal chemical and medicinal properties, as 
far as these have been investigated and examined. 

“ The Native Oil is yi^ldec^bv a tree ^ consider- 
able height; its wood is aromatic, compact in its 
texture, and of a^browiiish color, and ita roots 
abound with essential oil. 

“ This tree which is found in the vast forests 
that cover the flat and fertile regions between the 
Oroiiooko and the Parime, has, from an analogy 
already alluded to, being supposed to belong to the 
natural order T^aurinece ; and though Humboldt 
and Bonpland do not seem to have been acquainted 
with its singular and important produce, its botani- 
cal characters may very possibly have been des- 
cribed in their Nov aGenera et Specien Plantarnm 
AmerictP SepientrionaliSf^Liidor thogeuara Ocotea, 
Persea, or Litsca. 

“ T|^ Native Oil of Laurel is procured by striking 
with an axo the proper vessels in the internal layers 
of the bark ; while a calabash is held to receive the 
fluid, which gushes out in sfich abundance that 
several quarts may be caufht from a simile incision 
if ^he operation be performed with dexterity. So 
fibscure, however, are the indications of these reser- 
voirs, thaPthcflndians^ with perhaps a little of their 
usual exaggeration) assert, that a per.«>on unacquain- 
ted with the art may hew down a hundjied trees 
without collecting a drop of the precious fluid. In 
many of its properties the Native Oil resembles the 
essential oil obtained by expresaion, distillation, 
and other artificial prqpesses : it ia, however, more 
volatile and highly rectified than any of them, its 
specific gravity harefly exceeding that of alcohol. 
'When pure it is colorless snd transparcgit ; its taste 
is warm and pungent; its odour aromatic, and 
closely allied to that of the oily and resinous juice 
of the conifera. It is volatile, and evapoi ates with 
out residuum at the ordinary atmospheric tempera- 
^re. It is infiainmable, and, except when mixed 
with alcohol, gives out in its combustion a dense 
smoke. Neither the acids nor the alkalies seem to 
exer^‘ any sensible action upon the Native Oil : 
when combined, however, with sulphuric acid, the 


oil assumes a momentary brownish tinge, but soon 
regains its transparency The Oil of Laurel dissolves 
camphor, caottchouc, wax and resins ; and readily 
combines with volatile and fixed oils. It is insolu- 
ble in water ; dbluble in alcohol and ether. Though 
the specific gravity of the oil greatly exceeds that 
of ether, the compound formed by combining them 
in thi^proportion ohone part of the former to two 
of the latter, floats upon the surface of pure ether, 
and may therefore be the lightest of all known fluids. 

** With respect to the medicinal properties of the 
Native Oil, it bears, when externally oapplied, tne 
character of a powerful discutient, and appears, 
Wlien exhibited internally, to be diuretic, biure- 
tic. and resolvaiit : by many it is believed^to be 
analeptic, alternative, and anodyne ; and to promote 
the exfoliation of carious bones. * 

Its efficacy haa betm demonstrated in rheumatism, 
and in various disorders supposed to originate in a 
vitiated state of the blood : and the employment of 
it externally has likewise been attended with the 
happiest effects in paralytic disorders; also in 
rheumatic headache, sprains, and bruises. To 
the chemist and the vegetable physiologist in parfi- 
cuiar. the Native Oil of Laurel elaborated by the 
unassisted hand of nature, in a state of purity 
which the operose processes of art may equal but 
cannot surpass, presents an interesting subject of 
inquiry, and a wide field of speculation.'* 

DYEING WOOD FOR VENEERS. &c. 
Dybing wood is mostly applied for the purpose of 
veneers, while staining is more generally had re- 
course to, to give the desired color to the article 
after it has been manufactured. — In the one case, 
the color should penetrate throughout; while in 
the latter, the surface is all that is essential. 

In dyeinn ; pear-tree, holly, and beech, take the 
best black ; but for most colors holly is prefer- 
able. — It is also best to have your wood as young 
and as newly cut as possible : After your veneers 
are cut they should be allowed to lie in a trough of 
water for four or five days before you put them into 
the copper : aa the water, acting as a purgative to 
the wood, brings out abundance of slimy matter ; 
which if not thus removed, the wood will never be 
of a good color ; after this purificatory process, 
they should be dried in the open air for at least twelve 
hours : they are then ready for the copper. By these 
simple means, the color will strike much quicker, 
and be of a brighter hue. It would also add to the 
improvement of the color, if, after your veneers 
have boiled a few hours, they are taken out, dried 
in the air, and again immersed in thq^ioloring copper. 
Always dry veneers in the open air ; for fire in- 
variably injures the colors. 

Fine Black. — Put six pounds of chip logwood 
into your copper, with as many veneers as it will 
conveniently hold, without pressing too tight ; fill 
it with water, and let it boil elowly for about three 
hours ; then add half a pound of powdered verdi- 
gris, half a pound of copperas, and four ounces of 
bruised nut-galls ; fill the copper up with vinegar 
as the water evaporates ; let it boil gently two 
hours each day, till the wood is dyed through. 

Another JkTefAod.— ^Procure some liquor from a 
tanner’s [pit, or make a strong decoction of oak- 
bark, and to every gallon of the liquor add a 
quarter of a pound of green coppfira^, and mix 
them well together^ put the liquor into the copper, 
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and make it quite hot, but not to boil — immerse 
the veneers in it, and let them remain for an hour ; 
take them out, and expose them to the air till it has 
penetrated its substance ; then add some logwood 
to the solution, place your veneers again in it, and 
let it simmer for two or three hours ; let the whole { 
cool gradually, dry your veneers in the shade, and 
they will have acquired a very ^ne black. ^ 

Fine Blue, — Into a clean glass bottle, put ‘I Ib. 
of oil of vitriol, an4 4 ounces of tha best indigo 
pounded in a mortar (take care to set the bottle in 
a basin or earthen glazed pan, as it wUl ferment) ; 
now put your veneers into a copper, or stbne^trough, 
fill it rather more than one-third with water, and 
add as much of the vitriol and indigo (stillring it 
fibout) as will make a fine blue, which you may' know 
by trying it frith a piece of white paper or wood ; 
let the veneers remain till the dye has struck through. 

The color will be much improved, if the solution 
of indigo in vitriol be kept a few weeks before using 
it ; you will also find the color strike better if you 
boil your veneers in plain water till completely 
soaked through, and let them remain for a few hours 
Uidry partially, previous to immersing them inthedye. 

Another. — ^Throw pieces of quick lime into soft 
water ; stir it well ; when settled, strain or pour off 
the clear part, then to every gallon add ten or 
twelve ounces of the best turnsole ; put the whole 
into your copper with your veneers, which should 
be of white holly, and prepared as usual by boiling 
in wqter ; let ' them simmer gently till the color has 
sufficiently penetrated, but be carefhl hot to let 
them boil in it, as it would iqjnre the color. 

A Fine Ke//om. — Reduce four pounds .of the 
root of barberry, by sawing, to dust, Which put in 
a copper or brass trouglj ; add four ounces of tur- 
meric, and four gallons of water, dien put in as 
many white holly venedrs aa the liquor will cover ; 
boil them together fot three hours, often turning 
them ; when cool, add two ounces of aqua-fortis, 
and the dye will strike through much sooner. 

A Bright Yellow, — To every gallon of Water, 
necessary to cover your veneers, add one pound pf 
French berries ; boil the veneers till the^ color has 
penetrated through ; add the' following liquid to, the 
infhsion of the French berries, and. let vhnkiNp 
remain for two or three hours, and the odor will, 
be very bright. 

Liquid Jor Brightening end Setting Colore . — 
To every pint of strong aqua-fortis, add one ounce 
of grain tin, and a piece of sal-ammoniac of the 
size of a walnut ; set it by to dissolve, shake the 
bottle round with tl^ cork out, from time to time : 
in the cour^ of, two jot three days it will be'fit for 
use. This will jie' found an, admirable liquid to add 
to any coldr, as it not only brighteni it, but rehders 
it Jest likely to fade frqje^ foippsure to the air. 

Bright Qreen,-^Vf^i&^eA in either of the above 
receipts to produce a yeUoW; but instead of adding 
aq^-fortis or the brightm^g liquid^- kdd as much 
sdpliato of indigo as wilt prblnce the desired color. 

M9t^ Gfeen.-r DiasoWe' four of t^he 

best/', ^yordigris, and sap green and indigo half an 
ounora^,^ii|L, three pints of the best vine^r ; pul 
in your ireneiriw, and gently boil till the color has 
penetrated sufficiently. 

The hue of the green may be yaried by altering 
the proportion of the ingredients ; and we should 
advise, unless wanted for a pardcular purpose, to 
leave out the Skp green, aa it is a vegetable color very 
apt to change, or turn brown, wh^n exposed to the air. 


Bright Red. — ^To two pounds of genuine^Braztl 
dust, add four gallons of water ; put in as many 
veneers as the liquor will cover; boil them for 
three hours; then add two ounces of alum, and 
two ounces of aqua-fortis, and keep it lukewarm 
until it has struck through. , 

4^ther Red. — ^To every pound of logwood chips, 
»add Wo^gallons of water ; ,put in your veneers, and 
boil V in the last ; then add a sufficient quantity of 
the brightening liquid till you see thA color to your 
mind ; keep the whole as warm as jm can bear 
your tnger in it, till the color has sufficiently 
penetrated. ■ 

The logwood chips should be picked from all 
fiE^gn substances, with which it generally abounds, 
as bark, dirt, &c., and it isfclways best when fresh 
ctd, which may be known by its appearing of a 
bright red color ; for if stale it will look brown, 
and not yield so much coloring matter. 

Purple. — To two pounds of chip logwood and 
half a pound of Brazil dust, add four gallons of 
water, and after patting in your^veneerSi> bdil them 
for at least three hours; then add six ounces of 
pearl-ash and two ounces of alum ; let them boil for 
two or riiree hours every day, till the color 'tias 
struck through. 

The Brazil dust only contributes to make the 
purple of a more red cast ; you may therefore omit 
it, if your require a deep bluish purple. 

Another Pfi»y/e.— Boil two pounds of logwood, 
rither in chips or powde*:, in four gallons of water 
with your veneers; after boiling till the color is 
well struck in; odd by degreee sulphate of indigo, 
till the purple is of the shade required, which may 
be known by trying it with a piece of paper ; let it 
then boil'’ for one hour, and keep the liquid in a 
milk-warm state till the color has penetrated the 
veneer. This' melbod, when properly managed, 
will produce a brilliant purple, not so^likely to fade 
as the foregoing. 

Orange, — Let the veneers be dyed, by either of 
the methods previouriy given, {of a fine deep yellow, 
tod while they are still wet and saturated with the 
dye> ti^sfer them to Ihe bright red dye till the 
'Cbl^ penetrates equally throughout. 

^/usr Qreg. — Expose to the weather a cast- 
^ of six or eight gallons, old iron nails, 
hdbps, dec., till covered with rust; add one gallon'^ 
of vinegar, and two of water, boil all well for an 
hour; have your veneirs ready, which must be 
air-wood (not too dry,) put them in the copper you 
use to dye black, {tnd pour the iron liqqor over 
them: add one pound>'<^^j|^i^^t9||;kpoo^, and twew 
btthces of bruised nut-^lli j tben^ boj) up another 
, pot of \he iron liquor to supply .fhe copper with, 

' leeping the veneer* coter^ri; and boQing^ tw0 hours 
a day, till of the requiied'color. ' 

Afwthtir' Oregjh^Etpoqtfmj quantity of eld iron, 
or trbat is better;, the, borings of gun tisriwls, Ac., 
•,itf risy conveirieut veiw4t' and Crasfji tiq^'tOvtime, 
^gprinkterihem with i(|riHti!<o| 8Slti« 

^diUttad fai'tour Uam wf •water; ^1 they 

'•are very thickly coveted ‘irim rostY^bah '.to every 
Sll pbunds add a gsdlon ef riaSer, id wliioh has been 
'^'dtssolved two ounces of )^t ‘oflsrtsr ; lay your 
veneers in the copper, add cover them with this 
liquid; let it, boil fortwd or three hours till ^ell 
soaked; then to every gallon of liquor add a quarter 
of a pound of green copperas, and keep the whole at 
a moderate, temperature till the dye has sufficiently 
penetrated.* 
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Ir was observed in page 11, when describing the 
Eccentric Chuck, that a peculiar slide rest was a 
necessary appendage to it, and also a promise was 
given of instructions to conduct the usual eccentric 
work ;^the object of the present paper is to fulfil 
that promise. 

Slide JResf.— *Tbe figure in the present page re- 
presents the small slide rest. A is a bed or foot, 
which screws down in the usual manner to the bed 
of the lathe, and differs iif no respect whatever from 
that which holds the ordinary rest ; in like manner 
it is furnished with a screw, B, which tightens the 
upper part, which has a plug and fits into a socket 
in the upper part of A, as usual. 

C C is a piece of steel, 4 or 5 inches lougt of 
the shape represented, with a groove along the 
middle of it,*^nd graduated on one side in indies and 
tenths of an inch ; the groove should be of the same 
length as the height of the nose of the mandril above 
the bed of the lathe ; the whole should be nearly 
half aiMnch in thickness, and ground perfectly true 
upon the face and sides, as the part D must slide 
accurately and smoothly backwards and forwards 
upon it. This part is moved by means of a screw 
at the end of C, which screw passes along the groove 
quite to the farther end, where it fits into a collar, 
no that when turned round by its square head, it 
moves D backwards and forwards, without changing 
its own original position. The letter D is supposed 
■to represent the whole part of the machine which 
slides upon C C, and which, in like manner with C, 
Is made of steel ; it is furnished below with a screw, 
which fits the screw belonging to C, and on the 
upper part with two side pieces forming a groove in 
which the tool slider moves. Accuracy of grinding 
is here as necessary as in the former instance, as 
without equability of motion, eccentric turning cannot 
be accomplished with any certainty or beauty. 

The tool-slider D has fastened near one end a 
hriBS socket, E, with a square hole quite through 
it horizontally and straight with its axis. This*'is 
the part where the tool fits, and which is fastened 
down by a scjuw at top. The handle is for the 
gnillHiie of drawing the cool fro^ or to the work 


supposed to be fixed to the mandril of the lathe 
opposite the end of E. 

It is requisite that this part should be confined in 
its action at pleasure, otherwise had the tool no limit 
but the steadiness of the hand upon the handle, it 
would cut sometimes more deeply than at others, and 
all regularity would be destroyed ; for the accom- 
plishment of this, the screws F, 6, H, are placed 
at the opposite end, as afterwards explained. 

7bo/!r.-*The tools are formed of pieces of steel, 
about 2 inches long and a little more than one-eighth 
of an inch in thickness, the points of them being 
groupd to certain angles, and of various shapes 
according to the particular kind of omamenS for 
which they are intended. In whatever examples of 
eccentric turning are to be printed from, it is ne- 
cessary that the ornaments should be upon a per- 
fectly flat surface, and consist merely of a series of 
lines, such as in all the present iUastrationih yet 
this is but the commoner kind of work ; as the most 
beautiful combination of well selected ornaments, 
headings, grooves, and lines of various depths and 
of different sizes may be made as 4ruly and worked 
as easily as these. 

Adjustment . — FirsUscrew the eccentric chuck 
upon the mandril, and also a cogimon cefnedt chuck ; 
upon this * fasteo the piece of box-wood or other 
material to^ operated upon. Turn down the surface 
of the work until if is precisely smooth and even, 
that is neither hollow nor projecting in the middle, 
and it will be ready for eccentric ornaments* to be 
placed upon it. Then put a. double angular tool 
(that is one shaped like the mb of a pen) in the 
socket at E, and fix it there iimly by the screw at 
•top, and put ^^e tool-slider fn its place. Fasten 
•the bed of the rest, A» to the bed of the lathe by 
its usual screw, at such a distance from the work, 
as for the point of the tool nearly to touch it.— 

* In theM directions it is supposed that onr object is to form 
a fae-almile of some one of the present lilnatrationa. or at anyr 
rate, some specimen of surface turning, therefore the cement 
chuck is mentioned: apnlicationi of the sanw principles, with 
different chucks according to circumstances, will readily 
suggest themselves to the turner with each partiiular desllpt 
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Next, by the adjustment of a T square, set the part 
C C, exactly parallel to the face qf the work, and at 
such a height as for the point of the tool to be in 
the same line as the centre of that work — fix it in 
this position by the screw B. The next adjuBtmen(| 
is to regulate the depth of the lines to be cut The . 
point of the tool nearly touching the work, kt the 
screw F be mored forwards until it bears upon the 
end of the tooUslider frame ; keep the tool up to 
the work byemeans of the handle, gradually loosen- 
ing the sgrew F, until the line which the tool will 
cut is of sufficient depth ; when this is sthe case 
■crew up G, until that also touches the end of the 
tool-slider frame, that is the transverse slider, and 
fix it in this position by turning the nut at H ; thus 
keeping the tool up tp the work at every circle until 
G touches the slider, ail the lines cut will be uni- 
fonq in depth and width. Should it be requisite 
to cut them very deep, or the material operated upon 
be very hard, they may be cut gradually by the 
proper employment of • the screw F, otherwise F is 
no longpr uAfiil, nor any other adjustment of the 
tool for any part of the work necessary, unless a 
different depth of line be required. The formation 
qf the present and foregoing exaffiples will be easily 
understood by*a remembrance of the powers of the 
eccentric chuck formerly described, and the follow- 
ing directiouF, in which we are obliged to refer 
equally to the present and former paper. 

Ex, 1. (present paper)— ‘Set the tool to cut a 
line of the requisite depth, «and turn She screw at 
the end of C (slide rest), until the transverse 
slider has passed <fver one inch ; this of course will 
cut a circle 2 inches in diameter ; turn the screw at 
the end of the eccentric chuck four times round, 
and putting the mandril in motion cot h circle, or 
the inner part of one, that being all that is necessary 
at pigisent. Keeping to all these adjustments, turn 


the wheel of the chuck two teeth and cut a second 
circle; turn it two teeth more, and cuts third circle, 
and so on tUI the whole 48 are in like manner cut, 
and the work is complete, except cutting it around 
the edges of Che proper sixe, and cutting the hole 
in the middle ; these must be done by restoring the 
shuck to its first position, when it will be without 
eeceqfricity ; the of the outer and inner rim 
being made by the slide rest. 

Bx, 2.— Set the tool exactly opposite the centre, 
and so projected as to cut a deep hole in the centre ; 
then set the tool to cut a shallow lii^. Alter the 
eccentricity (that is, turn the chuck screw half a 
turn), also alter the distance (that is, turn the 
screw of the rest) half a turn from its central posi- 
tion, and it will cut a small circle ; turn tUh wheel 
(always understanding the cogged wheel of the 
chuck) 24 teeth and cut a second circle, then another 
24 teeth add cut a third circle, and finally 24 teeth 
more, and then a fourth circle. The next row of 
four is made in the same manner, altering the eccen- 
tricity and distance, each another half turn of the 
respective screws. The third row requires another 
half turn each. The number of circles is made^by 
using the numbers on the wheel as before, and also 
one tooth of each side of them making a group of 
3. In the next row the circles are in groups of 7, 
or 3 on each side of the central one. In the next 
the groups are in threes. In the next the tool is 
turned back again one turn, the eccentricity in- 
creased, and every tooth of the wheel used, forming 
a ring of 96 circles ; so on for the rest. * 

The other illustrations will be readily understood ; 
it is only requisite to remember that the depth of 
the lines, and the sixe of the circles depends upon 
the slide rest, and their eccentricity, number and 
grouping, in all instances, arise from the adjust- 
ments of the chuck itself, whose combinations are 
endless. 



COLORS OF STEAM AND OF THE 
ATMOSPHERE. 

pBorRSBOE FoubbI has read to the Royal Society 
of Edinburgh two communications, ^of which the 
following are abstracts : — 

The author incidentally remarked, that the color 
of the sun seen through v^apour issuing from the 
safety-valve of a .locomotive engine is deep red, 
exactly similar to that which a column of smoke or 
Vmoked glass gives to it. 

He next noticed that this colorific character of 
■team extended but a short way beyond the orifice, 


and that it gradually became more opaque, and per- 
fectly white, like noon > day clouds, both for trans- 
mitted and reflected light. * At a moderate thickness, 
in this state, its opacity is complete. 

These observations have been folly confirmed by 
direct experiments on high-pressure steam. At the 
momeut of issuing from the steam-cock, it is per- 
fectly transparent and colorless ; at some distance 
from the orifice, it becomes transparent and orange- 
red ; but still farther off it is white, and merely 
franslucent. These ))ropertics were traced in steam 
from a pressure above that of the atmosphere of S3 
lbs., down to an excess ^ only three or four ; and^ 
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as in all cases the redness of the transmitted light 
was more or less distinctly seen, (and an excess of 
10 or 15 lbs. does as well as any higher pressure), 
it was concliidrd that the eifcct of partial condensa- 
tion in producing the phenomenon would be ren- 
dered visible in great thickness of vapour of the 
lowest tension. 

Tlie great analogy of the color of steam ^o that 
which the clouds assume at sun -set, or distant 
ln•Il^s in certain conditions of the atmosphere, led 
the author to suggest this singular property of con- 
densing vM^'our as the jirobable cause of tliose 
phenomena, of which no satisfiictory explanation 
could be given whilst this fact remained unknown. 
The ))^ognosrics of weather derived from the colors 
f)f the sky also receive elucidation from the fact. 

Judging frotii the similarity of the color of steam 
and that of nitrous acid gas, and the remarkable 
])Ower of absorbing certain dehnite rays of the 
vp.ectrnm discovered in that gas by Sir David 
lirewstcr, the author thought it probable that ei- 
milur lines might be discovered in the spectrum 
formed by light transmitted through steam ; and 
tl.ut these might be found to coincide with the 
ntmosjtheric tines of the spectrum noticed by the 
same philosopher. The experiment was made with 
great care, but the expected result has not been 
hitherto obtained. '1 he general action of steam on 
the spectrum is to absorb the violet, blue, and 
yellow rays, dnally, leaving only the red and orange, 
with an imperfect green. 

Since a portion of watery vapour in a confined 
space, originally transparent and colorless, may 
become, by mere change of temperature, first deep 
orange-red and transparent, and, finally, white and 
seini-opufiue — the author notices another analogy 
with the singular effect of temperature in deepening 
the color of nitrous acid giis, and thinks that these 
facts niuy one day throw some farther light on the 
difficult subject of the mechanical constitution of 
vapours, and particularly of clouds. 

The object of the second communication was 
to develop an application of the above fact. The 
discovery that steam in a certain stage of condensa- 
tion is deeply red colored for transmitted light, 
seemed to offer a probable solution of a difficulty 
which has never yet been fairly met, namely, the 
red color of clouds at sun-set, and the redness of 
light transmitted through certain kinds of fogs. 

A pretty full history of theories proposed to 
account for the colors of the atmosphere was first 
given ; it being obtained almost in every case from 
an examination of the original authorities. These 
theories were reduced under three general heads, 
exclusive of that of Goethe, and of most writers 
before Nekton, ^ that the blue color of the sky 
results from a mixture of light and shade ; and that 
of Muncke, that the color is merely subjective^ or 
arises from an occular deception. The remaining 
theories are : — • 

1. That the color of the sky is thus transmitted 
by pore air, and that all the tints it displays are 
modifications of the reflected and transmitted colors, 
'(liis is more or less completely the opinion of 
Mariotte, Bouguer, Euler, Leslie, and Brandes. 

2. That the colors of the sky are explicable by 
floating vapours acting as thin plates do, in re- 
flecting and transmitting ooroplementary colols. 
This is the theory of Newton and most of his 
immediate followers, and more lately pf Nobili. 

3. On the principle of \>pale8cence and of specific 
absorption, depending on the nature and unknown 


constitution of floating particles. This head is in* 
tended to embrace the various opinions of Melvill, 
Delaval, Count Maistre, and Sir D. Brewster. 

To the last named philosopher, however, the 
merit is due of having conspicuously turned atten- 
tion to the important, complex, and hitherto un- 
explained phenomena of absorption, which he hae 
][>roved to be totally inconsistent with Newton’s 
theory of the colors of nature, (considered as those 
of thin plates ;) and he has farther 'demonstrated 
the inapplicability of it in the case of th«. colors of 
the atmosphere, by showing that their constitution 
is wholly distinct from that which any modificatioii 
of Newton's theory would assign, by a series o. 
experiments, of which as yet the results only are 
announced. 

Since, then, the constitution of the atmospheric 
colors analysed by the prism resembles that pro- 
duced by absorption, the question is, to what 
medium are we to refer that absorptive action.^ 
Evidently not to pure air, since a distant light is 
red in a fog, and in clear weather white, rr nearly 
so. The author is disposed to attribute the effect 
to the presence of vapour in the very act of con- 
densation. This intermediate or &.jlorific stage 
occurs between the colorless and transparent form 
of steam wholly uncoridensed, and that which may 
be termed the state of proximate condensation in 
which it is seen to issue from the spout of a kettle 
when it is likewise colorless, but semi-opaque* 
During the,^ransition,, the ^team becomes intensely 
red, and remains transparent. The absorptive 
action resembles then, so far, t^at of the atmos- 
phere observed under certain meteorological con- 
ditions ; the dark lines and bands noticed by Sir 
David Brewster in the atmospheric spectra have 
not be^ discovered, and so far the analogy is as 
yet imperfect. 

In applying this theory to the colors of sunset in 
particular, the author quotes many acknowleged 
facts to prove that the redness of the sky is deve- 
loped precisely in proportion to the probable ex- 
istence of vapour, in that critical stage of condensa- 
tion which should rendOr it colorific. And he 
applies the same reasoning to account for the prog- 
nostics of weather drawn from th^> redness of the 
evening and morning sky. 


SILKWpRMS^ 

TBKfR LIFE, PBODUOS, AND MANAGEMENT. 

The silkworm, called by entomologists Phalana 
homhyx mon', is, likd^ts kindred species, fubjjct to 
four metamorphoses. The S{gg, fostered by the 
genial warmth of spring, sends forth a caterpillar, 
which, in*’it8 progressive enlargement, casts its skin 
either three or four times, according to the variety 
of the insect. Having acquired its full size in the 
course of 25 or 30 days, and ceasing to eat during 
the remainder of its life, it begins to discharge a 
viscid secretion, in the form of 'pulpy twin filaments, 
from its nose, which harden in the air. These 
threads are ^instinctively coiled in an ovoid nest 
round itself, called a cocoon, which serves as a 
defence against living fmemies and changes of tem- 
perature. Here it soon changes into the chrysalis or 
nymph state, in which it lies swaddled, as it were, 
for about 15 or 20 days. Then it bursts its cere 
ments, and comes forth fhmished with appropriate 
wings, atfenne, and feet, for living in its new ele- 
ment, the atmosphere. The male and the female 
moths couple together at this time, and terminate 
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their union by a speedy death, their whole existence 
being limited to two months. The cocoons are 
completely formed in the course of three or four 
days, the finest being resenred aa seed-worms. 
From these cocoons, after an interval of 18 or 20 
days, the moth biakes its appearance, perforating 
its tomb by knocking with its head against one end 
of the co^on, after softening it with saliva, and< 
thus rendering the filaments more easily tom asunder 
by its claws. ^ Such moths or aurelias are collected 
and placediupon a piece of soft cloth, where they 
couple and lay their eggs. • 

•The eggs, or grains, as they are usually termed, 
are enveloped in a liquid which causes them to 
adhere to the piece of cloth or paper on which the 
female lays them. Frpm this glue they are readily 
freed, by dipping them in cold water and wiping 
them, dry. They are best preserved in the omtm 
state at a temperature of about 55** F. If the heat 
of spring advances rapidly in April, it must not be 
suffered to action the eggs, otherwise it might hatch 
the caOeruillars long before the mulberry has sent 
forth its leaves to nourish them. Another reason 
for keeping back their incubafion'is, that they may 
b« hatched together in large brdbds, and not by 
small numbers *in succession. The egga are made 
up into small packets of an ounce, or somewhat 
more, which iff the south of France are generally 
attached to the girdles of the women during the day, 
and placed under their pillows at night. They are, 
<if course, carefully examined from time to time. 
In large establishments tney a?e placed in an appro- 
priate stove-room, where they are exposed to a 
temperature gradually increased till it reaches the 
86th degree of Fahrenheit’s scale, which term it 
must not exceed. Aided by this heat, Nature com- 
pletes her mysterious work of incubation in eight 
or ten days. The teeming eggs are now covered 
with if sheet of paper pierced with numerous holes, 
about one-twelfth of an inch in diameter. Through 
these apertures the new-hatched worms creep up- 
wards instinctively, to get at the tender mulberry 
leaves strewed over tke paper. 

The nursery where the worms are reared, is called 
by the French a fnagnaniere ; it ought to be a well- 
aired chamber, /ree from damp, excess of cold or 
heat, fats, and other vermin. It should be ven- 
» tilated occasionally, to purify the atmosphere from 
the noisome emanations produced by the excre- 
ments of the catejmillars ^nd the decayed leaves. 
The scaffolding or the wicker-work shelves should 
be substantial, and they should be from 15 to 18 
inche^apvt. • A separate snAll apartment should 
be allotted to the Ackly worms. Immediately 
before each moulting the appetite of the worms 
begins to flag ; it ceases altogether at thatqperiod of 
cutaneous metamorphosis, but revives speedily after 
the skin is fairly cast, because the internal parts of 
the animal are thereby allowed freely to develop 
themselves. At the end of the second age, the 
worms are half an ir(ch long, and should then be 
transferred from the small room in which they were 
first hatched, into the proper apartmenl where th^ 
are to be brought to maturity and set to spin their 
balls. On occasion of changing their abode, they 
must be well cleansed from the litter, laid upon 
beds of fresh leaves, and supplied with an abun- 
dance of food every rix hours in succession. In 
shifting their bed, a piece of net-work being laid 
over the wicker plates, and covered with leaves, the 
worms will creep up over them, when they may be 
transferred in a bi^y upon the net. The litter, as 


well as the sickly worms, may thus be readily re- 
moved without handling a single healthy one. After 
the third age they may be fed with entire leaves, 
becanse they are now exceedingly voracious, and 
must not be subsequently stinted in their diet. The 
exposure of chloride of lime, spread thin upon 
plates, to the air of the fnapiumfere, has been found 
useful jn counteract|pg the tendency which some- 
times appears of an epidemic disease among the 
silkworms, from the fetid exhalations of the dead 
and dying. 

When they have ceased to eat, either in the 
fourth or fifth age, agreeable to the variety of the 
bombyXf and when they display the spinning instinct 
by crawling up among the sprigs of heath, &c., 
they are not long in beginning to construct their 
cocoons, by throwing the thre^ in different direc-* 
tions, so as to form the floss, filoselle, or outer 
open network, which constitutes the bourrn, or silk, 
for carding and spinning. 

The cocoons destined for filature, must not be 
allowed to remain for many days with the worms 
alive within them ; for should the chrysalis have 
leisure to grow mature or come out, the filaments |||t 
one end would be cut tbrouj^h, and thus lose almost 
all their value. It is therefore necessary to extin- 
guish the life of the animal by heat, which is done 
either by exposing the cocoons for a few days to 
sunshine, by placing them in a hot oven, or in the 
steam of boiling water. A heat of 202° F. is suffi- 
cient for effecting this purpose, and it may be best 
administered by plunging tin cases filled with the 
cocoons into water heated to that pitch. 

Eighty pounds French (88 Eng.) of cocoons are 
the average produce from one ounce of eggs, or 100 
Trom one ounce and a quarter ; but M. Folzer of 
Alsace obtained no less than 165 pounds. The silk 
obtained from a cocoon is from 750 to 1150 feet 
long. The varnish by which the coils are glued 
slightly together, is soluble in warm watrr. 

The silk husbandry, as it may be called, is com- 
pleted in France within six weeks from the end of 
April, and thus aflbrds the most rapid of agricul- 
tural returns, requiring merely the advance of a little 
capital for the purchase of the leaf. In buying up 
cocoons, and in the filature, indeed, capital may be 
often laid out to great advantage. The most ha- 
zardous period in the proccw of breeding the worms 
is at the third and fourth moulting ; for upon tlie 
sixth day of the third age, and the seventh day of 
.the fourth, they in general eat nothing at all. On 
the first day of the fourth age, the worms proceeding 
from one ounce of eggs will, according to Bonafons, 
consume upon an average 28 Iba. and a quarter of 
mulberry leaves ; on the first of the fifth age, they 
will consume 42 lbs. ; and on thegiixth day of the 
same age, they acquire their maximuih voracity, 
devouring no less than 223 lbs. From this date 
their appetite continually decreases, till on the tenth 
day of this age they conaumi^only 56 Iba. The apace 
wMch they oocupy upon the wicker tables, being at 
their birth only nine feet square, becomes eventually 
239 feet. In general, the more food they consume, 
the more silk toey wiU produce. 

A mulberry-tree is vriued, in Provence, at from 
6d. to lOd. i it is planted out of the nursery at four 
years of age ; it is b^un to be stripped in the fifth 
year, and affords an tocreasing crop of leaves till 
the twentieth. It yidda from 1 cwt. to 30 cwt. of 
leayes, according to its magnitude and mode of 
cultivation. One ounce of silkwonfl eggs ia worth 
in France about francs ; it requires for its due 
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* derelopment into cocoons about 15 cwt. of mul- 
berry leaves, which cost upon an average 3 francs 
per cwt. in a favorable season. One ounce of eggs 
is calculated to produce from 80 to 100 lbs. of 
cocoons, of the value of 1 franc ^2 centimes per 
lb., or 125 francs in the whole. About 8 lbs. of^ 
reeled raw silk, worth 18 francs a lb., are obtained 
from these 100 lbs. of cocoons. 

There are three denominations of raw silk ; vis., 
organxine, frame (shnte or tram), and floss. Or- 
gansine serves for the warp of t^ best silk stuffs, 
and is considerably twisted ; tram is made usually 
from infenor silk, and is very slightly twisted, in 
order that it may spread more, and cover better in 
the weft ; floss, or bourre, consists of the shorter 
brol^n silk, which is carded and spun like cotton. 

. Organzine and trame may contain from 3 to 30 twin 
filaments of* the worm ; the former possesses a 
double twist, the component filaments being first 
twisted in one direction, and the compound thread 
in the opposite ; the latter receives merely a slender 
single twist. Each twin filament gradually dimi- 
nishes in thickness and strength, from the surface 
of the cocoon, where the animal begins its work in 
\ state of vigour, to the centre, where it finishes it 
in a state of debility and exhaustion; because it 
can receive no food from the moment of its begin- 
ning to spin by spouting forth its silky substance. 
The winder is attentive to this progressive attenua- 
tion, and introduces the commencement of some 
cocoons to compensate for the termination of others. 
Hie, quality of raw silk depends, therefore, very 
much upon the skill and care bestowed upon its 
filature. The softest and purest water should be 
used in the cocoon kettle. 

The quality of the raw silk is determined by first 
winding off 400 ells of jt, round a drum one ell in 
circumference, and then weighing that length. The 
weight is expressed in grains, 24 of which constitute 
one denier ; 24 deniers constitute one ounce ; and 
16 ounces make one pound. This is the Lyons 
rule for valuing silk. The weight of a thread of 
raw silk 400 ells long, is two grains and a half, when 
five twin filaments have been reeled and associated 
together. * 

Raw silk is so absorbent of moisture, that it may 
be increased ten per cent, in weight by this means. 
This property has led to falsifications, which are 
detected by inclosing weighed portions of the sus- 
pected silk in a wire-cloth cage, and exposing it to 
a stove-heat of about 78” F. for 24 hours, with a 
current of air. The loss of weight which it thereby 
undergoes, demonstrates the amount of the fraud. 
There is in Lyons an office called the Condition, 
where this assay is made, and by the report of 
which the silk is bought and sold. The law of 
France requiresf that all the silk tried by the Condu 
tion must be worked up into fabrics in that country. 

In the Journal of the Asiatic Society of Bengal 
for January 1837, there are two very valuable 
papers upon silkwomA; the first, upon those of 
Assam, by Mr. Thomas Hugon, stationed at Now- 
gong ; the second by Dr. Heifer, upon those which 
are indigenous to India. Besides the Bomby^e mori, 
the Doctor enumerates the following seven species, 
formeriy unknown 1. The wild silkworm of the 
central provinces, a moth not larger than the 
Bomfiyj? mori. 2. The Joree silkworm of Assam, 
Bombyx reliffiota, which spks a cocoon of a flne 
filament, with much lustre. It lives upon the pipul 
tree CFient relfgiooa), whi<di abounds in India, and 
ought therefore to be tuihed topcoount in breeding 


this valuable moth. 3. Sdlumia rilhtiica, which 
inhabits the cassia mountains in Silhet and Dacca, 
where its large^cocoons are spun into silk. 4. A still 
larger Satumia, one of the greatest moths in ex- 
istence, measuring ten inches from one end of the 
wing to the other ; observed by Mr. Grant in 
Chirra Punjoe, 5. Satumia paphia, or the Tusseh 
silkworm, is the most common of the native species, 
and famishes the cloth usually worn b^ Europeans 
in India. It has not hitherto beep domesticated, 
but millions of its cocoons are annuaUv collected in 
the jcuigles, and brought to the silk mctories near 
Calcutta and Bhagelpur. It feeds most comm^ly 
on the hair-tree (Zizyphutjvjuba), but it prmers 
the Terminalia alata, or Assam tree, and the 
Bombyx heptapHyllum. It is called KoutJturi 
mooga, in Assam. 6. Another Satumia, from the 
neighbourhood of Comercolly. 7. Satumia atso- 
menais, with a cocoon of a yellow-brown color, 
different from all others, called mooga, in Assam ; 
which, although it can be reared in houses, thrives 
best in the open air, upon trees, of which seven 
different kinds afford it food. The Mazankoory 
mooga, which feeds on the Adakoory tree, produces 
a fine silk, which is nearly white, and fetches 50 per 
cent, more than the fawn- colored. «Tbe trees of ihe 
first yearis growth produce by far the most valuable 
cocoons. The mooga which inhabits the soom-tree, 
is found principally in the forests of the plains and 
in the villages. The tree grows to a large size, and 
yields three crops of leaves in the year. The silk 
is of a light fawn color, and ranks next in value to 
tKe Mazankoory. There are generally five breeds 
of mooga worms in the yearr I. in January and 
February ; 2. In May and June; 3. In June and 
July ; 4. In August and September ; 5. In Octo- 
oer and November; the first and last being the 
most valuable. 

The Assamese select for breeding such <y>coons 
only as have been begun to be formed in the largest 
number on the same day, usually the second or third 
after the commencement ; those which contain males 
being distinguishable by a more pointed end. They 
are put in a closed basket suspended from the roof ; 
the moths, as they come fbrth, having room to move 
about, after a day, the females (known only by their 
large body) are taken out, and tiad to smi^l wisps 
of thatching-straw, select^ always from over the 
hearth, its darkened color being thought more ac- * 
ceptable to the insict. If out of the batch there 
should be but few males,*the wisps with the females 
tied to them are exposed outside at night; and*the 
males thrown away in the neighbourhood their 
way to them. These wisps gre hunjf upOn a string . 
tied across the roof, to keep them from vermin. 
The eggs laid after the first three days are said to 
produceVeak worms. These wisps are taken out 
morning and evening, and exposed to the sunshine, 
and in ten days after being laid, a few of them are 
hatched. The wisps being then hung up to the 
tree, the young worms find their vfay to the leaves. 
The ants, whose bite is fatal teethe worm in its early 
stages, are destroyed by rubbing the trunk of the 
tree with nfolasses, and tying dead fish and toads 
to it, to attract these rapacious insects in large • 
numbers, when they are destroyed with fire; a pro- 
cess which needs to be repeated several timer The 
ground under the trees is also well cleared, to 
render it easy to pick up and replace the worafii 
which fall down. They are prevented from coming 
to the ground by ^ng fresh plantain-feaves round 
the trunk, over whose slippery surface they cannot 
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crawl; and thej arc traniferrcd from exhausted 
trees to fresh ones* on bamhoo plafters tied to long 
poles. worms require to be constantly watched 
and protected from the depredations of both day 
and night birds, as well as rats and other Termin. 
During their moultings they remain on the branehes ; 
but when about beginning to spin, they come down 
the trunk, and being stopped by the plratain^leaves, 
are there ooU|cted in baskets, which are afterwards 
put under bunches of dry leares, suspended from 
the roof, ilkto which the worms crawl, an^ form 
their cocoons — sereral being clustered toother ; 
thik accident, due to the practice of crowding the 
worms together, which is most injudicious, rendering 
it impossible to wind off their silk in continuous 
threads, as in the filatures of Italy, France, and 
even Bengal. The silk is, therefore, spun like flax, 
instead of being unwound in single filaments. After 
four days, the proper cocoons are selected for the 
next breed, and the rest are uncoiled. The total 
duration of a •breed varies from 60 to 70 days, 
dividedTinlo the following periods 


Four moultings, with one day’k illness attend- 
ing each :...•••••• 20 

From fourth moulting to beginning of cocoon 10 
In the cocoon 20, as a moth 6, hatching of 
eggs 10 ... .^ 36 


66 

On being tapped wit]^ tl\p finger, «the body 
renden a hollow sound, &e quality of which shows 
whether they have come down for want of leaves on 
the tree, or from their having ceased feeding. 

As the chrysalis is not soon killed by exposure to 
the sun, the cocoons are put on stages, covered up 
with leaves, and exposed to the hot air from grass 
burned under them ; they are next boiled for about 
an hour in a solution of the potash made from 
incinerated rice stalks ; then taken out, epAlaid on 
cloth folded over them to keep them wann. The 
floss being removed by hand, they are then thrown 
into a basin of hot water to be unwoimd ; which is 
done in a very rude and wmteful way. 

The plantations for the mooga silkworm in Lower 
Assam amount |o 5000 acres, besides what the 
forests contain, and yield 1500 maunds of 84 lbs. 
•pBch per annum. Upper Assam is more pro- 
ductive. * 

The cocoon of tl^ Kouiiuri mooya is of the size 
of w fowl’s egg ; it is a wild species, and affords 
filaments mu<^ valued for fishiM-lines* 

8. The Arrindy, or Eria ^rm, and moth, is 
reared over a great parf of Hindustan, but entirely 
within doors. It is fed principally on the HerCf or 
Pdma ehristi leaves, and gives sometimes It brwds 
rf spun silk in the course of a year. It affords a 
fibre which looks rough at first ; but when woven, 
becomes soft /md silky, after repeated washings. 
The poorest people are clothed with stuff made of 
it, which is so durable ;es to descend from mother to 
daughter. The cocoons are put in a closed basket, 
and hung up in the house, out of reach %f rats and 
« insects. Wien the moths come forth, they are 
allowed to move about in the basket for twenty-four 
hours ; after which the females are tied to long reeds 
or canes, twenty or twenty-five to each, and these 
am hung up in the house. The eggs ^at are hud 
the first three days, amounting to about 200, alone 
are kept ; they are tied up in s cloth, and suspended 
to therroof till a few begin to hatch. These eggs 
see white, and of the size of turn|p-seed. When a 


ew of the worms are hatched, the cloths are put on 
small bamboo gilatteri hung up In the house, in 
which they are fed with tender leaves. After the 
second moulting, they are removed to bunches of 
leaves suspended above the ground, beneath which 
a mat is laid to receive them when Aey fall, ^en 
they cease to feed, they are thrown into baskets 
full of^ry leaves, albong which they form their 
cocoons, two or three being often found joined 
together. 

9. The Satumia tr(fine»traia, has a yelloi^ 
cocoon of a remarkably silky lustre, ft lives on 
the soom-tree in Assam, but seems not to be 
mudi used. 


SUMMER DRINKS.* 

Ginger Beer in Botilee, — Put into any vessel 
1 gi^on of boiling water, 1 lb. of common loaf- 
sugar, 1 ounce of best ginger, (bruised), 1 ounce 
of cream of tartar, or else a lemon sliced. Stir 
them up until the sugar is dissolved, let it rest until 
about as warm as new milk, then add one table- 
spoonftd of good yeast, poured on to a bit of 
bread put to float on it. Cover the whole over 
with a doth, and suffer it to remain undisturbed 24 
hour*; then strain it and put it into bottles, ob- 
serving not to put more in than Wj|ll occupy three- 
quarters of their capacity, or as we usually say, 
three-quarters full. Cork the bottles well, and tie 
the corks, and in two days, in warm weather, i^will 
be fit to drink. If not to be consumed till a week 
or a fortnight after it is made, a quarter of the 
sugar may be spared. The above quantity of in- 
gredients will make 18 bottles, and cost lOd. 

Cbrnmon Ginger Beer^ — That common drink sold 
U the streets is made with raw sugar or treacle, 
half a pound to a gallon of water, the ginger 
ground, and without the add, costing one farthing 
per bottle. 

Lemonade in Boff/es.— -This differs in no degree 
in manufacture from ginger beer, the ginger being 
left out, and 18 drops of the essence or of the oU 
of lemon being first ground up with the %ugar— the 
essence is the same a» the oil ot lemon, but mixed 
with spirits of wine; it therefore unites readily 
with the other ingredients, and is more convenient 
in use. 

Soda Powdere are tartaric acid and carbonate of 
soda. Procure an ounce of each, and divide it into 
sixteen portions, wrap up the acid in one colored 
paper, and the soda in another (merely for the sake 
of distinction when used) ; dissolve one of each 
kind in half a tumbler of water, mix the two solu- 
tions together, and take it immediately. The above 
method of mixing is very inconvenient, l^pcause the 
effervescence is so rspid that it overflows the glass ; 
it is better first to dissolve the soda in all the water, 
then add the acid in powder, and drink imme- 
diately. Using equal quantities, the drink will be 
slightly acid, which to most persons is agreeable ; 
citric acid may be used instead of the tartaric, and 
will be found an improvement. 

Soda Water in Bof//et.— -Dissolve one ounce of 
the carbonate of soda in a gallon of water, put it 
into* bottles, in the quantity of a tumbler full or 
luSf a pint to each ; having the cork ready, drop 
intef eadi bottle half a 4ra<£m of tartaric or dtrio 
acid in crystals, cork and wire it immediately, and 
it will be ready for use at any time. 

Lemonade Powdere, — Pound and mix together 
half a pound of loaf-sugar, one ounce of carbonate 
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of soda, and three or four drops of the oil of lemon ; 
divide the mixture iuto 16 portions, and use them 
instead of the soda alone, as rec(^mended under 
soda water. 

Oingfr-beer Powders.— Take kway the oil of; 
lemon from the former receipt, and substitute a few 
grains of linely-pnwdered ginger, or else a few 
drops of the essence of ginge**. t. 

Seidlitz Powders , — Take one drachm, that is an 
eighth part of an ounce, of bi.carbonate of potass, 
and two drachms of tartarized soda, dissolved in a 
tumbler three parts full of water, add to this one 
drachm of citric or tartaric acid, and drink while in 
a state of effervescence. 

In all the above recipes lemon-juice may be used, 
two table-spoonsful of lemon-juice being equal to 
one drachm of tartaric acid. 


ANALYSING GERMAN SILVER. 

BT J. C. BOOTH. 

The following method of analysis may be success- 
fully practised by any one who possesses a little 
chemical knowledge. A small piece of about 20 
grains is dissolved in nitro-muriatic acid with the 
assistance of a gentle heat, by which means the 
metals will be converted into chlorides, ff the 
solution be filtered through a small paper filter, and 
a white powder remain after washing in water, it is 
the chloride of silver, the presence of which metal 
in the compound is accidental and scarcely appre- 
ciable. The acidulated solution is then treated with 
sulphuretted hydrogen, which separates copper and 
a little arsenic. The sulphuret of copper is col- 
lected on a filter, treated with nitric acid in a gentle 
heat, till the sulphur appears whitish, then filtered, 
brought to boiling, precipitated with caustic potass, 
filtered, and weighed : 100 parts of this precipitate 
contain 79*83 of metallic copper. To the solution, 
after filtering off the sulphate of copper, a little 
nitric acid is added, and the whole heated in order 
to convert the protoxide iuto the peroxide of iron. 
Muriate o(, ammonia is then added to the same, and 
a small excess of ammonia, which precipitates only 
the proxide of iron. This may be collected on a 
filter, and weighed : 100 parts of it contain 69*34 
of metallic iron. The solution is now to be treated 
with carbonate of soda, and evaporated to dryness ; 
the dry mass is treated with hot water, and the 
residue washed and dried. This powder, consisting 
of carbonate of zinc and nickel, is mixed with half 
its weight of saltpetre, and ignited until the whole 
is nearly dry. It is transferred to a filter after 
being powdered in a small mortar, and is then 
washed two or three times with pure, but dilute, 
nitric acid, which dissolves the oxide of zinc, and 
leaves the peroxide of nickel. To the zinc solution 
carbonate.of soda is added, the whole evaporated to 
dryness, treated with hot water, and the remainder 
after being dried and f^ited is weighed : 100 parts 
contain 80*13 metallic zinc. The peroxide of nickel 
la dissolved in hydro-chloric add, predpitated by 
caustic potassa, filtered off and weighed : 100 parts 
of it contain 78*71 of metallic nickel. 

The separation of nickel and zinc is ever« at- 
tended .with difficulty and some uncertainty, Ipit 
Is rendered much more simple by the method above 
proposed, and which is no^ more inaccurate than 
others in use. Before wdghing any of the above 
oxides, it is ^eddedly |>referable to bum the filter 


after shaking off as much of the substance as pos- 
sible into a phtinurn crucible ; to add the ashes, 
and then subtract their weight from that of the 
oxide. 


MISCELLANIES. 

Photometry, — Dr. Ure having failed in obtaining 
accurately the intensities of different lights, by a 
comparison of the relative shadowiypthey project — 
has employed the following photometric means. 
He pjficed several pieces of paper, prepared with 
the salts of silver as for the photogenic drawings, 
in the rooms of a house darkened by a high wooden 
wall, or board, before the windows; and also in 
those of a neighbouring house not so circumstanced. 
In a certain time, those exposed to the action of 
free daylight acquired a certain depth of tint ; and 
by observing the time required to produce the same 
tint on those papers placed in the darkened room. 
Dr. Ure was enabled to determine the amount of 
daylight so diminished. By photoge’iic impressions, 
Dr. Ure considers the relative degrees -of diurnal 
illumination in .diffiirent rooms in any house, in 
different countries, or on different days in the same 
house or country, also the extenf: or strength' of 
daylight in any part of the world, may be correctly 
measured and registered. u 

on of Lemons is made from the rind of the fruit, 
by soaking, pressing, boiling, and afterwards skim- 
ming off the oil. It is also made from distillation. 

Essence of Lemsns is the above mixed with 
spirits of wine, though the oil is often called 
essence. • 

Syrup of Lemons is the same boiled with sugar, 
or it may be made thus : — Rub the rind of a lemon 
on to loaf sugar, till all the oil cells on the outside 
of the rind are broken — then dissolve the sugar in 
water. 

Printing in Gold and Z?ronxe.— Take japannet’s 
gold size, and grind in it a yellow — any kind will 
do, as the color is merely to give it a little stronger 
consistence, and to cover any imperfection in the 
printing. When the size is prepared to the con- 
sistence of treacle, it must be applied to the types 
in the same manner as printing ink, and when the 
impression is taken it is then covet ed with f nc gold 
bronze, by means of a hare’s foot. In some cases 
leaf-gold is applied, and pressed on with a little 
cotton wool. Enamelled paper or cards are the 
best for printing in gold upon.^ Printing in silver, 
and in bronze, is conducted in the same mgnncf . 

Fecundity qf Herxings,’~Ai all the ova of a herring 
were fecundated, a very fejr years ivouid be suffi- 
cient to make its posterity fill the whole ocean : for 
every oviparous fish contains thousands of ova, at 
spawning time. Let us suppose, that the number 
of ova amount only to 2000, and that these produce 
as many fish, half males and half females ; in the 
second year there would be more than 200.000 ; in 
the third, more than 200,000,000 ; and in the 
eighth year, the number would exceed that ex- 
pressed by 2 followed by twenty-four ciphers. As 
the earth Sontains scarcely so many cubic inches, 
the ocean, if it covered the whole globe, would not 
be sufficient to contain all these fish, the produce of 
one herring in eight years. 

Several other animals, such as rabbits and cats, 
which go with young only for a few weeks, woh'ld 
multiply still faster ; in 50 years the earth would not 
afford them food, nor even contain them. 
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ELECTRICITY. 

(Resumed from page 315, Val. t.J 

It is a matter of some difficulty to decide upon the 
place occupied by the electric fluid that is inherent 
in all bodies. There appears reason to conclude 
that the whole matter of wlfich any substance is 
composed is equally imbued '^ith this sobtile 
power ; this in fact is proved by the law of electri- 
cal attraction, and also that by galvanism and mag- 
netism so great and continuous a stream is pro- 
duced. It is also no le.ss demonstrable, that we can, 
by the violent and sudden transterence of a stream 
of free electricity, or as it is called a shock, disturb 
the fluif^ in the inner portions of whatever conductor 
wo have used as the moans of communication be- 
tween the poles 8f the battery, and this equally weH 
whether the surface be exposed or not. , 

This is disputed by other electricians, who main- 
tain that electricity resides only upon the surface of 
excited or charged bodies. We will give an experi- 
ment or two, and then make a few remarks upon 
each of these opinions. The first was supported by 
Ca'fiillo, who gives the following 

Bx. 1. — Take a wire of any kind of metal and 
cover part of it with some electric substance, as 
rosin, sealing-wax, &c., then discharge ajar through 
it, and it will be found that it conducts as well with 
as without the electric coating ; this proves that the 
electric fluid passes through the subatance of the 
metal, qpd not over its surbice. 

Bjt. 2. — Let a person hold the wire connected 
with one surface of a charged battery in one hand, 
and touch the other surface with the other hand, the 
shock will pass not over his body, but through it, 
and affect him in the wrists, arms or cheat, accord- 
ing to its strength. ^ 

Although these experiments prove that in violent 
cases the electric fluid may be made to pass through 
the interior of bodies, yet it by no means implies 
tliat when charging a body with electricity we ne- 
cessarily drive It beneath the surface ; on the con- 
trary, both reasoning and experiment prove that in 
rlie onlinary transforence and accumulition of the 
fluid, it resides hut on the surface. Priestly and 
Cavullo proved this in former times, and Coulomb, 
by the assistance of his admirable and delicate 
turtion Electrometer, (see Vol. 1.) has confirmed 
the truth of the proposition, and proved the truth 
of the law “ Ma/ iAe quantity of fluid capable of 
being made apparent by excitation or transference 
is in proportion to the surface of a body, and not 
according in its solidity.** Thus a hollow conductor 
is always as efficacious as one which is solid. A 
large <M>tiductor will accumulate mure than a small 
one of more golid fliaterials. The power of a Ley- 
den jar is in proportion to the surface, and not to 
the thickness of the glass— and so oo in numberless 
other similar instances. In fkot it may be said, 
that although the glass rdfli used as supports to any 
parts of the apparatus are usually made solid for the 
sake of strength, yet the thinuer glass cylinders jars, 
conductors, &c., are made, usually the better the 
machine works. 

The following experiments will be read with in- 
terest. 

Kx. II.— Support upon a glass rod a wooden ball, 
and bore various holes to difl’erunt depths upon it9 
surface, as represented in section at Fig. 5 ; then 
support a wafer covered with gold-leaf uppn a very 
flue and dry rod of shell lad. Charge the wooden 


ball by holding near it an excited glass tube. While 
it remains charged^ touch its surface with the sup- 
ported gilt wafer, which immediately bold to a very 
delicate electrometer ; this will show that the wafer 
tas imbibed some of the electricity from the surface 
of the ball. Again, pass the gilt wah r quickly and 
neatly to the bottom of one of the holes, withdraw 
it; and upon holding it to the electrometer no effect 
will be produced. 

£x. 4. — TAc Electric Welh — Flaife upon : n 
electric stool a metal quart pot, mug, or sUne other 
conduciiffg body nearly of the same foim and 
dimension, then tie a short cork ball electrometer ; 
that is, two cork balls suspended on a linen thread, 
to a silken cord. Electrify the mug, and hold the 
electrometer within it, when ib will not be at all 
affected. 

Ex. 5. — Instead of the electrometer in the last 
experiment use a metallic ball, suspended by ailk ; 
electrify the mug and withdraw the ball, it will be 
found not charged by its contact with the inner 
surface of the mug, though it may have oeeq, struck 
against its sides many ^mes. 

Ex. 6 — Biot, thb celebrated French electrician, 
constructed the apparatus shown in Fis. 6. It con- 
sists of an oval metal ball, suspendedT by silk and 
covered with two caps, each furnished with a glass 
handle as reprebented, made of paper and covered 
with tin-foil, and such that when united they ac- 
curately fit the surface of the inner ball. Let there 
be commuiycated to the ^ball any degree of 
electricity, then let the fwo caps, held by their'in- 
sulating handles, be carefully applied to its surface. 
Upon the removal of these cups, it will be found 
that the whole of the electricity has been abstracted 
from the spheroid, so that it will no longer afleetthe 
most delicate electrometer, while the two caps will 
be found to have acquired precisely the same 
quantity of electricity which had at first re^idea in 
the ball. 

The next circumstance to he observed is the effect 
of an extended or contracted surface in rendering 
apparent a minute quantity of electricity. It is not 
to be supposed that the corimuiiication of a trifling 
amount of force will affect a large body— or, that 
a little fluid spread over an extended space will 
be BO apparent as if more concentrated. In 
electricity, as in mechanics, the means must be pro- 
portionate to the end to be effected, and that which 
will influence sensibly a sj^fiall cqpductor will be 
unappreciable on one which is larger. Thus elec- 
trical intensity may be less, though *)ie quantity is 
the same. This is illustrated by the following ex- 
periments of Biot, Coulomb, and Cavallo : 

Ex. 7. — Fig. 4 represents the apparatus required. 
A, is a starfll. B B, two rods of glass. C, a handle 
to turn the cylinder 'of glass D. £, is a long strip 
of tin -foil, about 2 inches wide and 2 feet long. F, 
is a pair of pith balls connected by a strip of tin- 
foil with E. G, is a silk string attachcif to F. On 
electrifying the cylinder, or rather tbe metal coil E, 
the balls of the electrometer diverge ; upon taking 
hold of the silt thread, and unrolling tbe metallic 
lamina from the cylinder, tbe balls gradually col- 
lapse, thus indicating a diminution of electrical in- 
ten.sity. Again, winding up tbd lamina the balls 
will diverge as at first, making an allowance for a 
trifling dispersion of the fluid during the experi- 
ment. 

Ex. 8.— Make a number of pasteboard plates, 
cover them with tin-foil, and 8u.spend them from 



MAGAZINE OF SCIENCE. 


51 


each other by a inctaHic thread, a handle of glass 
or a bilk cord being attached to <he upper plate. 
Let the plates rest on each other, and place the 
whole togetlier upon the top of a gold leaf electro 
meter, electrify them so that the gold leaves di-l 
verge ; then gradually draw them up by the silk 
thread at the top, when the diverging will diminish 
in proportion, and again increase when let down ad 
at first. (See Fig. 7.) 

Ex. 9.— Ifflsulate a metallic cop, or any other 
concave joece of metal, and place within it a pretty 
long metallic chain, having a silk thread tidi to one 
•f its ends. To a wire proceeding from the cup 
suspend a pith ball electrometer. Then electrify 
the cup by giving it a spark with a knob of a charged 
bottle, and the balls q/ the electrometer will diverge. 
Lift up one end of the chain, when the balls will 
diverge, let it down again and they recede as at first. 

Ex. 10.— Excite a long strip of flannel, or a silk 
riband, by rubbing it with the fingers, then holding 
the knuckle to it, take as many sparks as the riband 
will g^e. butVhen the riband or flannel has lost 
the power of giving any more ^sparks in this man* 
ner double or roll it up ; by which operation the 
flgnncl appears to be so strongly* electneal ; that 
it not only giv^ sparks to the hand brought near, 
but throws out spontaneous brushes of light, which 
appear very bAutiful in the dark. 

This article has extended so much farther than 
we anticipated, that we cannot fully enter into the « 
subject of Electrical Induction^ but will only ex- 
plain* the Figures 1,2,^, 8, tind give tne experi- 
ments resulting fro^ them, leaving their explanation 
for a future opportunity. To understand these 
however, even in a cursory degree, it is necessary 
to observe that when a charged body comes near 
one that is not charged, it affects the fluid contained 
in that uncharged body, and drives it to a distance ; 
thus Aippose in Fig. 1, an electrifled ball be held 
towards a long conductor furnished with electro- 
meters at regular distances, it will drive away the 
fluid from the end nearest to the ball, to that which 
is more distant, and all the electrometers except the 
centre ones will be affected ; those nearest to the 
excited body will be electrifled minus because the 
fluid has been rej;)eUed ; the next pair also minus, 
but inti less degree, the centre pair will be un- 

• affected ; the fourth pair will be electrified plus, as 
having received a part of the flnid from the other 
end, and the fifth and l§st pair will be just as 
strongly over-charged as the first pair was deficient. 

Ex. lA . — Figure 8, shows bow the result may be 
still rvore acqurstely asctrtalhed. It reprebents 
three conductors furnilhed with electrometers. A 
charged body held at one end will electrify the 
whole. Wlien thus charged, carefully witMraw the 
central conductor, when those at each end will be 
charged, one positively, the other negatively. This 
will be seen by holding each to another electro- 
meter, or by joining them tugether, when the diver- 
gence of the balls will cease, the one conductor 
neuteraliziog the other. 

JEx. 14. — Figure 2, shows an electrfeal doubler 
attached to a gold leaf electrometer, if the charge 

* communicated be too feeble to be detected by the 
gold leaves, it may be made apparent by approach- 
ing C to B, which will drive the small portion of 
fl||iid to the most distant part, or to the extremities 
of the gold leaves, when it will become apparent by 
their divergence. 

Bx» 15.— Figure 3, represents another electrical 


ilonbler, call d Volta's condensintf plates. The up- 
per plate C is formed of metal or wood covered with 
tin-foil and fiBnished with a glass handle. H, is a 
semi. conducting plate; piece of baked wood, mar- 
ble, or pastebolkrd answers well, the latter should be 
heated during the experiment. A, is a common 
gold leaf electrometer. To use this apparatus, put 
the p^tc C upon the plate B, and there let it rest, 
connected for example with a pointed wire extended 
some distance into the atmosphere. Although the 
pointed wire may collect, if attached to the electro- 
meter so little fluid as to be unappreciahle, yet ctm- 
nected with this upper plate C ; this plate wiil con^e 
centrate the quantity until it by being let down 
upon A, will, by electrical induction affect t^e fluid 
of gold leaves, and render the experiment successfut. 

f Continued on page 114./ 

IIORTUS SICCUS; 

OR TREFARATION OK SPBCIMKNS OF PLANTS. 

(From Withering’s Botany.) 

Many methods have been devised for the pre- 
servation of plan ns ; we shall relate only such Ss 
have been found most successful. 

First prepare a press, which a workman may 
make by the following directions 

Take two planks ot well-seasoned wood, not 
liable to warp. For this purpose none will prove 
more serviceable than elm. The plauks should be 
wo inches thit^k, eighteen inches long, Iwelve 
inches broad. To regulate the degree of pressure 
screws were formerly used, but weilges have been 
found preferable, as mure manageable and eflit a- 
cacious. Provide, therefore, two wedges of well- 
seasoned wood, to pass lb rough uprights affixed to 
each end of the lower plank, and lidng through the 
upper one. When a press is not at hand, the 
specimens may be dried tolerably well between the 
leaves of a Urge folio book, laying other btoks 
upon it to give it the necessary ]»rc‘S.Mire ; but iu all 
cases too much pressure iouaI be. avoided. 

Secondly, get a few sheets of strong ^arJ paste- 
board, and half u dozen fpnres of large, soft, spongy 
paper : such as the stationers call blossom blotting 
paper, is the mo^rt proper. 

The plants you wish to preserve should be 
gathered in a dry day, after the sun has exhaled the 
dew ; taking particular care to collect them in that 
state wherein their generic and specific characters 
are most conspicuous. Carry them home in a tin 
box, which may be made about nine inches long, 
four inches and a half wide, and one inch and a half 
deep. Get the box made of the thinnest tinned iron 
that can be procurt‘d ; and let the lid open upon 
hinges. The box should be painted, or lackered, to 
prevent its rusting. If any thing happen to pre- 
vent the immediate use of the specimens you have 
collected, they will be kept fresh two or three days 
in this box, much better thin by putting them in 
water ; but the blossoms of some plants are so 
delicate, that they shrivel and fall off in a very short 
time, and often before you can well examine them. 
In this case, put the in water, cover the whole 
with a glass bell, like tnose used in gardens, or the 
receiver of an air pump will do; expose them to 
the sun, and in half an hour you wiil find them 
coilipletely expanded. • When you are about to pre- 
serve them, lay them down upon a pasteboard, as 
much as possible in their natural forgi , but at the 
same time with a i^articuAr view to their generic 



52 


MAGAZINE OF SCIENCE. 


and specific characters. For this purpose it will he 
advisable to separate one or more of the flowers, and 
to display them so as to show the generic character. 
If the specific character depend upon the flower, or 
upon the root, a particular display of Chat will be like- 
wise necessary. When the plant is thus disposed upon 
the pasteboard, cover it with eight or ten layers of 
the blotting paper, and put it irio the press. ^Ezert 
only a small degree of pressure, for the first two or 
three days ; then examine it, unfold kaj unnatural 
plaits, rectify mistakes, and after putting fresh paper 
over it, drire the wedges a little tighter. In about 
three days more, separate the plant from the paste- 
board, if it be sufficiently firm to allow of a change of 
place : put it upon a dry fresh pasteboard, and 
povermg it with fresh blossom paper, let it remain 
in the press a few days longer. The press should . 
stand in the sunshine, or within the influence of a 
fire, fbr nothing is so destructive to the beauty of 
the specimens as a long continued dampness. Shrubs 
and many of the harder perennial plants will lie 
much neater in the herbarium, if the bark of the 
principal stem be slit up with the point of a sharp 
knife, so as to allow the inner woody part to be 
extracted. 

When the specimen is perfectly dry, the usual 
method is to fasten it down with glue, or paste, or 
gum -water, on the right hand inner page of a sheet 
of large strong writing paper. It requires some 
dexterity to glue the plant neatly down, so that 
none of the gum or paste may appear to defile 
the {iaper. Press it gently again for a day 
or two, with a half sheet of blossom paper between 
the folds of the writing paper. When it is quite 
dry, write upon the left hand inner page of the 
paper, the name of the plant, the specific charac- 
ter ; the place where, ^and the time when it 
was found ; and any other remarks you think pro- 
per. Upon the back of the same page, near the 
fold of the paper, write the name of the plant, and 
then place it in your cabinet. A small quantity of 
finely powdered arsenic, or corrosive sublimate, is 
frequently mixed with the paste or gum-water, to 
prevent the devastations of insects ; but the seeds 
of Staves-acre finely powdered, will answer the 
same purpose, without being liable to corrode or to 
change the color of the more delicate plants. A 
little alum added to the paste makes it keep longer, 
and a little very coarse brown sugar dissolved in the 
gum- water renders it less brittle when dry. Some 
botanists put the dried plants into the sheets of wri- 
ting paper without fastening them down at all, which 
1 think much the most useful way: others only 
fasten them by means of small slips of paper, pasted 
across the stem or branches, and others again sew 
them to the paper with a needle and fine thread. 

Another *more expeditious method is to take the 
plants out of the press, after the first and second day, 
let them remain upon the pasteboard ; cover them 
with five or six leaves of blossom paper, and iron 
them with a hot smoothing iron, until they are per- 
fectly dry. If the iron be too hot it will change the 
colors ; but some people taught by long practice, 
succeed very happily. This is the best method to 
treat the different species of Orchis and other slimy 
muciuiginous plants. 

I am indebted to T. Velley,- Esq for the follow- 
ing improved method of drying plants, which, 
being the result of much experience, cannot but 
prove acceptable to the practical botanist : — 

“ I pttice the plrnt, when fresh. 


several sheets of blotting paper, and iron it with a 
large smooth heater, pretty strongly warmed, till 
all the moisture is dissipated. The flowers and 
fructification I fix down with gum, upon the paper 
I on which they are to remain, and iron them in that 
state, by which means they become almost incor- 
porated into the paper in ^eir proper forms. 
Many colors I have been able to fix, which fre- 
quently forsook the flowers during the gradusl and 
^ions process of sand-heats, and dther methods 
which I had before tried. 

S6ffle plants require a more moderate heat 
than others : experience must determine this : and 
herein consists the nicety of the experiment. The 
forms and colors seem to remain more perfect by 
this mode than by any othen 1 have been able to 
try.** — If the mucilaginoui and succulent plants do 
not succeed so well with respect to their eolor, under 
the hot smoothing iron, I have always found that 
they failed full as much, or more, when preserved 
by other means. The colors of the blossoms in the 
class Didydamia, I could never fix by a s/md-heat. 
Several of these, as, well as of the rough-leaved 
plants,^! have preserved tolerably well by ironing. 

** It is necessary to observe, that in compour d 
flowers, or in those of a solid and more stubborn 
form, as the Centaurea, Ac., some little art must be 
employed in cutting away the under part, by which 
means the profile and form of the flowers will be 
more distinctly exhibited, provided they are to be 
pasted down.**——** After^all, it must be remem- 
bered, that a plant, wnen preserved in a most per- 
fect state, is a kind of Uygrome^r, and if exposed 
for any time to a moist atmosphere, or laid up in a 
situation which is not perfectly dry, will imbibe a 
degree of humidity that must soon prove injurious 
to the beauty of the specimen.** 

Major Velley sent me some plants dried by these 
means, which arc the most beautiful specinieiis I 
have seen. The facility of drying plants by ironing 
must render this method particularly acceptable to 
the travelling botanist. 

(Qmtinued on page 


VARNISHING. - 

(Rwm§d from page Z2J ■ 

Sandarac Vamith, 

8 oz. gum sandarac,' 

2 oz. pounded mastic, , 

4 oz. ck'ar turpentine, « 

4 oz. pounded gZass, and 
32 oz. alcohol. 

Mix a^d dissolve as before. 

Compound Sandarac Varnish. 

3 03. pounded copal of an amber color* 

6 oz. gum sandarac, 

.3 oz. mastic, cleaned, 

2^ oz. clear turpentine. 

4 oz. pounded glasi, and 
32 ox. pure alcohol. 

Mix these ingredients, and pursue the same 
method as above. 

This varnish is destined for articles subject to 
friction, such as furniture, chairs, fau-sticks, 
mouldings, Ac., and even metals, to which it may 
be applied with success. The saudarae gives it 
great durability. 
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Camphorated Sandarac Vamieh for cut Paper 
Worki, Dressinff Boxes, 8cc. * 

No. 1. — 6 oz. gum sandarac, 

4 oz. gum elemi, . 

1 oz. gum anima, I 

i oz. camphor, 

4 oz. pounded glass, and 
32 oz. pure altohol. 

Make the varnish according to the directions 
given. The toft resin must be pounded with the 
dry bodicf. The camphor is to be added in pieces. 

No. 2. — 6 oz. gallipot, or white incense? 

* 2 oz. gum anima, 

2 oz. gum elemi, 

4 oz. pounded glass, and 
32 oz. alcohol. 

Make the varnish with the precautions indicated 
for the compound mastic varnish. 

The two last varnishes are to be used for ceilings 
and wainscots, colored or not colored : they may 
even be employed as a covering to parts painted 
with Itrnng colors. 

Spirihioug Sandarac Varnish for Wainseotting 
small Articles of PumiturCt Banutrades^ 

* No. 1. — 6 oz. gum sandarac 

2 oz. shell lac, 

4 oz. colophonium, or resin, 

4 ot. white glass powdered, 

4 oz. clear turpentine, and 
32 oz. pure alcohol. * 

Dissolve the varnish ^ccor^ing to thg directions 
given for compound mastic varnish. 

This varnish is «nfficiently durable to be applied 
to articles destined to -daily and continual use. 
Varnishes composed with copal ought, however, in 
these cases, to be preferred. 

Colored Varnish for Violins, and other stringed 
Instruments, also for Mahogany, Bose^wood, Sfc. 

* 4 oz. gum sandarac, 

2 oz. seed lac, 

1 oz. mastic. 

1 oz. benjamin in tears. 

4 oz. pounded glass, 

2 oz. Venice turpentine, and 
32 oz. pure alcohol. 

The gum sandarac and lac render this varnish 
durable : it may be colored vrith a little saffron or 
dragon's blood. 

Fat Varnish qf a gold cohf. 

8 oz. ajnber, • 

* 2 oz. gum lac, 

* 8 oz. drying linseed oil, and 

* J6 oz. essence of ti^entine. 

Dissolve separately tbe gum lac, and then add the 
amber, prepared and pulverized, with the linseed 
oil and essence very warm. When the uvhole has 
lost part of its heat, mix in relative proportions 
tinctures of annatto, of terra merits, gum guttie, and 
dragon’s bl 9 od. This varnish when applied to 
white metals gives them a gold color. 

Fat Turpentine or Golden Varnish, being a 
mordant to gold and dark colors. 

16 oz. boiled linseed oil, ^ 

8 oz. Venice turpentine, and 

5 oz. Naples yellow. 

Heat the oil with the turpentine ; and mix the 
N aples yellow pulverized. Naples yellow is an oxide 
acf lead. It is substituted here for resins, on account 
of its drying qualities, and for its color, which re- 
sembles that of gold; great use is made of the 
varnish, in applying gold leaf. 


The yellow, however, may be omitted when this 
species of varnish is to be solid and colored coverings. 
In this case atf ounce of litharge to each pound of 
composition may be substitute in its stead, without 
this mixture dSing* any injury to the color which is 
to constitute the gionnd. 

Turner* s Varnish for Box Wood, 

• 5. os. ate lac, 

2 oz. gum sandarac, 

II os. gum elemi, 

2 oz. Venice turpentine, 

5 oz. pounded glass, and , 

24 oz. pure alcohol. *■ 

The artitts of St. Claude do not all employ this 
formula, which requires to be corrected on account 
of its* too great dryness, which is here lessefted b^ 
the turpentine and gum elemi. This composition 
is secure from cracking, which disfigures these 
boxes aftcT Ihey have been used for some months. 

No. 2. — Other turners employ the gum lac united 
to a little elemi and turpentine digested some months 
in pure alcohol exposed to the sun. If this method 
be followed, it will be proper to substitute for tbe 
sandarac, the same quantity of gum lac reduced go 
powder, and not to add the turpentine to the alcohol, 
which ought to be exceedingly pure, till towards the 
end of the infusion. 

Solar infusion requires care and attention. Vessels 
of a sufficient size to allow the spirituous vapours 
to circulate freely ought to be employed, because 
it is necessary that the vessels should be closely 
shut. Without this precaution the spirits *would 
become weakened, and abandon the resin which they 
laid hold of during the first days of exposure. This 
perfect circulation will not admit of the vessels 
being too full. 

In general, tbe varnishdb applied to articles which 
may be put into the lathe acquire a great deal of 
brilliancy by polishing ; a piece of woollen cloth is 
sufficient for the operation. If turpentine predomi- 
nates too much in these compositions the polish 
does not retain its lustre, because the heat of the 
hands is capable of softening the surface of the 
varnish, and in this state., it readily taAiishcs. 

To Varnish Dressing Boxes , — The most of spirit 
of wine varnishes are destined for covering pre- 
liminary preparations, which have a certain degree 
of lustre. They consist of cement, colored or not 
colored, charged with landscapes and figures cut out 
in paper, which produces an effect under the trans- 
parent varnish : most of the dressing boxes, and 
other small articles of the same kind, are covered 
with this particular composition, which, in general, 
consists of three or four coatings of Spanish white, 
pounded in water, and mixed up with parchment 
glue. The first coating is smootUened with pumice- 
stone and then polished with a piece of new linen 
and water. The coating in this state is fit to 
receive the destined color, after it has-been ground 
with water, and mixed with parchment glue diluted 
with water. The cut figures with which it is to be 
embellished are then applied, and a coating of gum, 
or fish-glue, is spread over them, to prevent the 
varnish from penetrating to tbe preparation and 
firom spoiling the figures ; the operation is finished 
by applying three or four coatings of varnish, which 
when dry are polished with tripoli and water, by 
means of a piece of cioth. A lustre is then given to 
the surface with starch and a bit of doe-skin or very 
soft cloth. 

(pontinu^ on pnge 67.3 
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DURABILITY OF STONE. 

Thk Report recently made to the Commisslonera of 
her Majesty's Treasury, by Messrs. Barry, De La 
Beche, W. Smith, and Charles H. gmith, on the 
Sandstones, Limestones, and Oolites of Britain, 
forms, with the numerous tables and results of ex- 
periments by Messrs. Daniell and Wheatstone ap. 
pended to it, one of the most valdhble contribntlOns to 
architectural science that have been made in modem 
times. One hundred and three quarries are des- 
cribed, ninety-six buildings in England referred to, 
many chemiOAl analysis of the stones given, and a 
great number of experiments related, showing, 
among other points, the cohesive power of each 
stone, find the amount of disintegration apparent, 
when subjected to Brard’s process. 

Of this (loculbent we have only space to quote 
the following : — 

“ Of the necessity and importance of the inquiry 
upon which we have been engaged, the lamentable 
effects of decomposition observable in the greater 
part of the limestone employed at Oxford, in the 
magnesian limestone of the Minster, churches, and 
other public buildings at York, and in the sand- 
stones of which the churches and other public 
buildings in Derby and Newcastle are constructed, 
afford, among numerous other examples, incontest- 
able and striking evidence. The unequal stale of 
preservation of many buildings, often produced by 
the varied quality of the stone employed in them, 
although it may have been taken from the same 
quarry, shows the propriety of a minute examination 
of the quarries themsulves, in order to acquire a 
proper knowledge of the particular beds from whence 
the different stones have been obtained. An in- 
spection of quarries is also desirable for the purpose 
of ascertaining their power of supply, the probable 
extent of any given bed, and many other matters 
of practical importance. 

** It frequently happens that the best stone in 
quarries is often neglected, or only in part worked, 
from the cost of boring and removing those beds 
with which it may be associated, and, in consequence, 
the inferior 'material is in sneh cases supplied, 
especially when a large supply is required in a short 
space of time and at an insufficient price, which is 
often the case with respect to works undertaken by 
contract. 

“ As an economical supply of stone in particular 
localities would often appear to depend on accidental 
circumstances, such as the cost of quarrying, the 
facility in transport, and the prejudice that generally 
exists in favor of a material which has been long 
in use ; and as the means of transport have of late 
years been greatly increased, it becomes essential to 
ascertain whf ther better materials than those which 
have been employed in any given place may not be 
obtained from other, although more distant, locali- 
ties, upon equally advantageous terms. 

** With respect to the decomposition of stones em- 
ployed for building purposes we would observe, that 
it is effected according to the chemical and mechanical 
conditions to which such stones are exposed. As 
regards the sandstones that are usually employed for 
such purposes, and which are generally composed of 
either quartz or silicious grains cemented by silicious, 
argillaceous, calcareous, or other matter, their de- 
composition is effected according to the nature of th% 
cementing substance, the grains being comparatively 
indestructible. ^With respect to limestones com- 


posed of carbonate of lime, or the carbonates of lime 
and magnesia, either nearly pure or mixed with 
variable proportions of foreign matter, their decoin - 
I position depends, other things being equal, upon the 
‘mode in which their component parts are aggregated ; 
those which are most crystalline being found to be 
most durable, while those which partake least of that 
character suffer most from exposure to atmos- 
pheric influences. ^ 

“ Sandstones, from the mode of their formation, 
are ver}^ frequently laminated, more espemally when 
micaceous, the plates mica being generally deposit^ 
in planes parallel to their beds. Hence, if such 
stone be placed in buildings, wifh the planes of 
lamination in a vertical position, it will decompose 
in flakes according to the thidkness of the lamina: , 
whereas, if it be placed so that the planes of lami- 
nation be horizontal, that is, most commonly upon its 
natural bed, the amount of decomposition will be 
comparatively immaterial. 

“ Limestones, such at least as are urially eqiploy- 
ed for building purposes, are not liable to ffie kind 
of Lamination observable in sandstones ; nevertheless 
varieties exist, especially those commonly termed 
“ shelly,*' which have a coarse lamii^ated structure, 
generally parallel to the planes of the beds, and there- 
for.:, the same precaution in placing, such stone in 
buildings so that the planes of lamination be hori- 
l^ontul, is as necessary as with the sandstones above 
noticed. 

‘♦The vnrieties of ^limeetones termed Oolites, 
being composed of oviform bodies, * cemented by 
calcareous matter of varied character, will, of 
necessity, suffer unequal decomposition, unless such 
oviform bodies and the cement be equally coherent 
and of the same chemical composition. The lime- 
stones which are usually termed •* shelly" from being 
formed of either broken or perfect fossil ehells, 
cemented by calcareous matter, suffer decomposition 
in an unequal manner, in consequence of the shells, 
which being for the most part crystalline, offer the 
greatest amount of resistance to the decomposing 
effects of the atmosphere. 

** The effects of the \;!iemical and mechanical 
causes of the decomposition of stone in buildings are 
found to be greatly modified according a^ such 
buildings may be situate in town or country. The 
state ot the atmosphere in smoky and populous 
towns produces a grelter amount of decompositioh 
in buildings so situate, aU othen conditions being 
equal, than in those placed in the open country, 
where many of the t||rifonn products which^ arise 
from such towns, and are inju^ous to buildings, are 
not to be found. 

The chemical action of the atmosphere produces 
a change &i the ^tire matter of the limestones, and 
in the cementing substance of the sandstones, ac- 
cording to the amount of surface exposed to it. The 
mechanical action due to atmospheric. causes occa- 
sions either a removal or disruption of the exposed 
particles ; the former by means of powerful winds 
and driving rains, and the latter by the congelation 
of water forcdli into, or absorbed by the external 
portions of the stone. These effects are reciprocal, 
chemical action rendering the stone liable to be 
more easily affected by chemical action, which latter, 
by constantly presenting new surfaces, accelerates the 
disintegrating effects of the for^ier. ** 

** Buildings in this climate are generally found to 
suffer the greatest amount of decomposition on their 
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lOttthern, sottth-western» and western fronts, arising, 
doubtless, from the prevalence of iwinds and rains 
from those quarters ; hence it is desirable that stones 
of great durability should at least be employed in . 
fronts with such aspects. * 

Buildings situate in the country appear to 
possess a great advantage over those in populous 
and smoky towns, owing to lichens, with which they* 
almost invariably become covered in such situations, 
and which, wlftii firmly established over their entire 
surface, seem to exercise a protective influence 
against the ordinary causes of the decomposition of 
tie stone upon which they grow. 

As an instance of the difference in degree of 
durability in the same material subjected to the 
effects of the atmosphcyre in town and country, we 
may notice the several flusta of columns and other 
blocks of stone that were quarried at the time of the 
erection of St. Paul's Cathedral in London, and 
which are now lying in the island of Portland, near 
the quarries from whence they were obtained. The 
blocks Are invaftably found to be covered with lichens, 
and alth(Agh they have been^ exposed to all the 
vicissitudes of a marine atmosphere fur more than 
1541 years, they still exhibit beneath the lichens their 
original form, %ven to the marks of the chisel 
employed upon them, whilst the stone w4flt!h**t|M 
taken from th^same quarries (selected no dou^ 
with equal not greater care than the blocks alluded^ 
to), and placed in the cathedral itself, is, in those > 
]mrta which are exposed to the south and south-west 
winds,' found in some instances* to be fast moulder- 
ing away. , 

** Color is of more importance in the selection of 
a stone for a building to be situate in a populous 
and smoky town than for one to be placed in an 
open country, were all edifices usually become 
covered, as above stated, with lichens ; for although 
in sucl! towns those fronts which are not exposed to 
the prevailing winds and rains will soon become 
blackened, the remainder of the building will con- 
stantly exhibit a tint depending upon the natural 
color of the material employed." 

It should be stated that Uie object of the above 
investigation was the selection of stone for building 
the Houses of Paj^Uament, and the Report concludes 
as follows : — 

• *Mn conclusion, having weighed to the best of our 
judgment the evidence in favour of the various 
building stones which have Jpeen brought under our 
consideration, and fftely aomitting that many sand- 
stones a» well as limestones possess very great 
advantages ju bpilding materialSI we feel bound to 
state, that ror durabilit/^ as instanced in Southwell 
Church, &c., and the results of experiments, as 
detailed in the accompanying tables ; for crystalline 
character, combined with a close approach to the 
equivalent proportions of carbonate of lime and 
carbonate of magnesia ; for uniformity of structure ; 
facility and economy in conversion ; and for 
advantage of color, the magnesian limestone, or 
dolomite, of Bolsover Moor audits neighbourhood is, 
in our opinion, the most fit and proper enaterial to 
be employed in the proposed new Houses of 
Varliament." 


PREPARATION OF CATGUT. 

Betorx we make known the preparation of the 
intestines of sheep, for the manufacture of various 
kinds of cords, we shall mention that of those made 


of the horse, mule, or ass, called Lorrains, for lathe- 
bands. 

Grinders, peftishers, and various other mechanics, 
use bands, or cords, manufactured from the intestines 
of the horse, &5., freed from the mucous membrane. 
The gut is taken hold of by one end ; into which is 
thrust a wooden ball, fastened on the end of a stake, 
fixed if a block ; below this ball are four cutting- 
blades ; or, to render the explanation more clear, it 
is a cutter formed of four blades and surmounted by 
a wooden ball : they draw down the intestine equally 
over these blades, with both hands, so as to cut it 
into four equal strips. They take four, six, or eight, 
of these strips, accordingly as they wish the cord to 
be thicker or thinner ; then tie these stripg by a 
particular kind of knot at one end, with large twine, 
made on purpose, which they cull a lace ; and pass 
the end of it^over a peg secured in a hole made in a 
post strongly fixed : at the distance of about .HO feet 
is placed another post with pegs, on one of which 
they pass these strips : near to the first post, the 
strips are all tied together with a new lace, which 
they fasten to the peg whereof we have just spoken : 
the workmen call this first operation the ** warping.^’ 
They cut these strips, and fasten them as above 
described, if they are long enough (which is generally 
the case,) being careful that the ends are always taken 
in with the thread, having cut them previously 
across, so that the seam shall not form any unequal 
thickness. If they are long enough, they make a 
second length, till the gut is all taken in, or tbp pegs 
entirely filled.. 

When the weft is finished, the workman places his 
wheels conveniently, and passes over the hook of the 
part the thread which holds the weft-cord : he puts 
on a second lace, if the wheel be strong enough to 
bear it ; gives several turni to the wheel by means 
of a handle ; and places the already-twisted cord over 
a hook. He acts the same with every woven cord ; 
passing his hand carefully along the cord from the 
wheel, and cutting with his knife all those fibres or 
threads which will not form one body with the cord. 
This never shortens in drying, provided it is always 
gathered together at the same dimension over the 
pegs. Some hours having elapsed, they replace the 
cords upon the wheel, and twist them afresh ; 12 or 
15 hours afterwards they take them one after the 
other, and fasten the lace to a peg which they turn 
with the band ; the wheel seldom being strong enough. 
This twisting being efiected, they mb it with a horse- 
hair cord dipped in water, which they form into a 
bundle, and hold between their hands. This opera- 
tion is called stretching." Another twisting is 
made three hours afterwards *, and they stretch it as 
forcibly as possible, after again fixing the cords over 
the pegs, and to the posts. * . 

If the cord, when sufficiently dry and twisted, is 
not exactly even, they polish it with a piece of dog- 
fish skin ; but if the horse-hair cord has been passed 
enough over it. that becomeif unnecessary. When 
the cord is dried and stretched, it is generally 
sulphured. When perfectly dry, they cut the two 
ends near to the lace, and coil it into a ring for sale. 

The instant that the workman who makes these 
cords receives the intestines, he is obliged to wash 
them ; to turn them mside-out ; and to steep them 
in a barrel, containing two pails of water, mixed with 
a pbund of pearlash. On the morrow, he separates 
the mucous membrane by the ordinary means ; 
washes the guts in a large tub of watl^ ; cuts them 
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Lito strips ; puts the lacei round them during the 
day, and gives them the first twist : the neat day, 
he finishes them. If the cords be £ot sufficiently 
dry by the next day, he is obliged, for the sake of 
salubrity, to repeat the operations. After this, the 
foetid odour is no longer perceptible, and he may 
finish the cords at leisure. 

Catgut for Raekeit or Battledorea* — ^The intestines 
of sheep, after they have been steeped in the alkaline 
lye, are cut slantwise, if they are in short lengths, 
and sewed together ; carefully placing the slants in 
a direction contrary to each other, that the seams 
may not render the cords of an unequal sise. This 
being done, and the intestines formed into one piece, 
it musjt be soaked in ox-blood, to give it the proper 
color, and then be stretched on a proper frame ; 
after which, ode, two, three, or four of the intestines, 
according to the required size of the cord, are fixed 
to a piece of tape, and the other ends are turned 
twice round a peg. This done, the workman takes 
the tape, applies it to a hook on a spindle, and gives 
a few turns of the handle. As the cord shortens by 
twisting, it must be well stretched ; and when this 
ik effected, the workman squeezes the cord between 
his finger and thumb throughout its whole length, 
to remove all its humidity, and to produce an equal 
thickness in every part of it. One or two hours 
after, he twists it again, and rubs it with a horse-hair 
cord, wetted. Thinner cords are made of only one 
intestine ; operating as we have before indicated. 

Cftfgut for Whip^handlea. — Sheep's intestines, 
prepared with potash, are used for this purpose. 
The workman cuts them slantwise, and sews them 
together, observing always to keep them of an equal 
size. They are then stretched, and twisted at each 
end : it is very rare that this sort of cord is made of 
two intestines. They ^are then bleached, by the 
fumes of burning sulphur, once or twice; and 
sometimes colored, os they readily receive any dye. 
Common ink is used for a black color ; and red ink 
for a rose color, which is sometimes rendered lighter 
by a little sulphuric acid. A green color is given 
by a composition sold for that purpose, by colormen, 
to the manufacturers of catgut. 

Catgut for Hattera* Bowa, — These are made of 
sheep's intestines, of the longest and largest kind, 
after being prepared with potash, by twisting together 
from 4 to 12 of them, according to the size required. 
They are usually made from 12 to 25 feet long. 
During the twisting, the cord is placed in a long box, 
from 18 to 20 inchM in breadth, and a few inches 
high, in order to keep it clean, and to prevent it 
from trailing on the ground. The box is called the 
r^eaher. 

This kind of cord must be void of seams and 
knots ; to accoiUplish which, the workman attaches 
the intestines to a piece of tape, hangs them on a 
peg, and draws the whole of them straight, to fit 
their other ends to another peg ; in doing which, 
if he finds the intestines too short, he makes a hole 
in their ends, and threads into them short pieces, 
till the whole is long enough to reach the other peg, 
placed at a given distance from the first. These 
ends are then affixed to a piece of tape, and fastened 
to the peg. This done, he applies them to the 
twisting-wheel, rubbing the cord well between his 
finger and thumb throughout its whole length, at 
every turn of the wheel, in prder to make it of an 
equal length. When about half-dry, they are exposed 
twice to the fumes of sulphur ; after each time, the 
cord must bb well stretched and moistened with 


plenty of the solution of potash, at the same time 
rubbing with the hair-rubber. It is then left to dry, 
and afterwards cut, and coiled up for sale, 
f Ountinued on page K.J 

^ miscellanies! 

Frtah-water Planta, — It has been commonly 
observed by naturalists, that the plants of fresh 
water are more widely dispersed than those of the 
land. Many of the aquatic plants o^the north of 
Europe grow also within the torrid zone. The 
commox duck-meat (Lemna minor) gro'frs all over 
Europe, Asia, and North America ; from Pensylvania 
to Japan, whether eastward or westward. The 
common bullrush (Typha latifolia) it everywhere 
met with over the same space, including, also, the 
West India Islands. The Isauses of the wider 
dispersion of aquatic plants than those of land is 
considered to be owing to the water-fowl, which by 
a wonderful instinct annually migrate from a colder 
to a warmer climate, and as most of those plants 
perfect their seeds at the time the birds are preparing 
for their journies, it is considered that t^ey carry 
the seeds with them, fioroe of them sticking to their 
feathers, and others which they swallow being after- 
wards voided without injury. a 

Glaze-Wheala, — ^The London cutlers 
a^inost generally employ glaze-wheelp, made of two 
Sicknesses of solid planks of mahogany glued 
/together, but which are very apt to get out of round, 
owing to the different natures of the grain of the 
wood, endways and lorgways. The best glaze-wheels 
are made of pieces of alder, so combined that the 
peripheries of the glaze-wheels ore formed of them, 
with their grain laid endways. It consists of two 
pieces of alder, crossing each other at right angles 
in their centres, and let half-way into each other. 
The four angular divisiohs around are filled up with 
radial pieces, cut out of the wood so as to present 
their grain endways towards the periphery of the 
glaze- wheel, and well fitted, jointed, and glued firmly 
together. Ws combination is, besides, strengthened 
by two circular plates of iron, being laid one on 
each side, and united, by means of screws, with every 
individual piece of wood*)bompo8ing the glaze- wheel. 
Square holes are made through these plates for the 
axis to lodge in, and, when wedged tight upon it, 
the periphery and sides of the glaze-wheel 'may be 
turned truly, whic|i completes it for use. * 

7b Meaaure the vontenta of Pipea, — Square the 
diameter of the pipe in kiches, and the product will 
be the number of lbs. of water, avoirdupois, contained 
in every yard's length of the pipe. If the last figure 
of this product be cut off or considered an a decimal, 
the remaining figures will give the number of ale gal- 
lons in a yard's length of the pipe ; and if the product 
consist £nly of one figure, this figure will be tenths 
of an ale gallon. The number of ale gallons, divided 
by 282, will give the number of cubic inches in every 
three feet of the pipe, and the contents of a pipe of 
greater or less length may be found by proportion. 

queries!! ™ 

195— How ^8 ongraver’a blocking cement made ? [Does our 
correspondent mean the cement used to surround an etched 
plate during the biting in ? If ao, nothing is better than shoe- 
maker’s wax — K».] 

I9g..rWhat is the construction of the Pentograph ? 

197 — How are metallic pencils made, and the paper used 
with them Answered on page 214. 

198_What is the preparation of asses' skin paper ? ' 

1 99— Ho w are organ barrels pinned Answered on pagel 45- 

2U0— Wkat is the receipt for Poutypuol varnish ? 'Inis is 
common Brunswick b^ack, or asphalte varnish. 
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THE LINNEAN ORDERS. 

Applied to the Jirnt Thirteen Classes. 





Applied to Class Fourteen. 


Applied to Class Fifteen. 




' 


Applied to Class Sixteen. 


Applied to Class Seventeen. Applied to Class Eir/hieen. 
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Applied to Class Nineteen. 






Applied to Class Tu'enhj, Applied to C'ass Twenty-one. Applied to Class Twenty-threi 

^ Applied to Class Twenty^two. 


THE ARTIFICIAL SYSTEM OF b6tANY. 
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linna:an ahkangem?;nt. 

The main object of the artificial system of botanical 
arrangement is to facilitate the diift^oyery of the 
names of plants. For this purpose some one organ, 
common to plants in general, is fixed on : and, 
according to certain conditions i^ which this organ 
is found, individual species are referred to their places 
in the system, as words, by their initial letters, arc 
H'ferred to their places in an alphabetical dic> 
tionary. 

In the ])rogress of artificial systems different 
organs have been fixed on by different botanists ; 
hut those which have been most extcnsivelyem- 
plojed'are the corollas by Tonrnefort, and the 
stanu-ns and ptstils hy Tjinnams. The system of 
Ttiurnefort has been a good deal employed in 
France, and may be considered as the artificial 
system of that country ; that of Linnmus has been 
einjiloyed in moot other countries, and is justly 
esteemed by far the most perfect artificial system 
which Ixis hitherto bt*en produced. 

♦The ai)]ilication of the Linnajan system in prac- 
tice, Sir j. E. Smith oliserves, is, above all other 
systems, easy and intelligible. Even in jmrsuiiig 
the study of the natural aftinitics of plants, this 
botanist affirms, “ that it would be as idle to lay 
aside the rout iuuul use of the JaiiiiiTJOi system, as it 
would be for philologists and logicians lo slight the 
convenienee, and indeed necessity, of the alphabet, 
and to substitute the Chinese character in ito stead.*’ 
(Introduct. to Bot. ) ‘‘ The student of th«* Lia- 

najaii artificial sy&tmii,'* he elsewliere ob*'enes, 
* will soon perceive that if is to be understood 
merely as a dietiuriury, to make out any plant 
that may fall in his way,*^ (Grain, of Bot ) If 
we examine,*’ says Ueeandolle, “ the artificial sys- 
tems which have been hitherto devised, we shall find 
the most celebrated of them, that which was pro- 
posed by Liimieus, to po^hess a dei ided superiority 
over all others, not only because it is consistently 
derived from one juiiieiplc, but also because the 
author of by means of a new nomenclature, has 
given to his terms the greatest distinctness of mean- 
ing.” (Elements of the PInlos. of Plants f by 
Decandollc and Sprang el.) 

According to tlic iiiiiiuean system all plants arc 
furnished with flowers, either coiispieiums or in- 
conspicuous. The plants with conspicuous flowers 
are arranged according to the number and jmsitioii 
of their stamens and pistils ; those with inconspi- 
cuous flowers arc arranged according to the situation 
of the flowers on the plant, or according to otluT 
circumstances in the plant itself. 

To discover tile name of a plant by the Liuiuean 
system, therefore, all that is necessary for a be- 
ginner is to possess a specimen of it in flower, and 
to be able to know its different parts by the names 
given them by botanists. To discover the class, 
order, and genus of a plant, it is only necessary to 
be able t(} distinguish and name the different parts 
of the flower. These parts are: the calyx or cup 
Fig. 1, A, which U that leaf, or those leaves, by 
which the flower is usually inclosed when in bud, 
and which, when the flower is expanded, appear 
under it. The I'orolla (corona f a crown) is the 
colored leaf or leaves of a f ower, Fig. 1 , T5, The 
stamen or first principle of any thing, is the 
thread-like jirpeess, or processes, bnmediately within 
tne leaves of the corollrf. Fig. ^ ; it consists of two 
parts, the filament or thread A, and the anther B ; 


I this anther contains what is ealliul the pollen, or 
! fructifying meal, C. In tlie centre of the flower is 
the pistil. Fig. 3 ; it consists of three parts, the 
(ermcn, or rudiments of the fruit or seed, A, the 
style, B, and the stigma or summit, (3, which 
crowns the style, and is destined to receive the 
fructifying pollen. 



The pistil and stamen are the essential parts of a. 
flower. The corolla or the calyx may be wanting, 
and yet the flower will be termed perfect, because 
the absence of those ])arts is no obstacle to repro- 
duction. Ev(‘n the style and the filtvnent may be 
absent without preventing the formation or '■ipening 
of the fruit; and, there are many fiowers which 
have the anther sitting close to the corolla, tS:e., 
without a filament, and the stigma to the gernuMi 
witb^:^.^- » style; but the anther, the germen, and 
stigma arc essential. « 

^ The seed is contained in llie pt'ricarp, or seed- 
i.essel, which is the germen when grown to matu- 
rity. The name of seed-ves'^el valje^ according to 
its form, substance, n^c, ; but the word pericarp 
(periy about, karpon^ a fruit) is applicable to all its 
varieties, ’fhe receptacle is tin' base or medium 
which connects the other parts of the fructification. 

The degree of knowledge conveyed by the fol- 
lowing Table, and thi‘ preceding observations, will 
cniablc a beginner to discover the class, order, and 
genus of any plant which he may find in tiowiu-. 

THE LINN.EAN SYSTEM. 

Observing these various circumstances, Linnueus 
founded his celebrated sy-stein. —First, as the OHsiest 
mark of di'.tinetioii, lie considered the number of 
stamens — when they vseic all of the same length, 
and this simple character gave him the first eleven 
classes. In the two next their position as well ns 
number were taken. In the two ne.xt their length 
is of conseipienee. b In the five next the stamens 
I are joined together. In classes 21 and 22, the 
I fl<mers do not contain botli Hturdtus or styles, being 
j furnished with only one or the other. In class 23, 
the flowers may hn\l stamens only, pistils o ly, or 
both, while the whole system?>coiicluaea ^itli a class 
which contains all those plants bearing sced,wirhouc 
having first produced flowers. In most of the 
plants of these latter classes, some peculiar ))opu1ar 
character is distinguishable, as well as the number 
of stamens ; thus the 14th class has personate or 
lipped flowers ; the 15th has cruciforfli flowers ; the . 
17rf) has pea-shaped flowers, &c. 

An order is the first division of a class ; and as 
the stamcnL denote the class, so the styles denote 
the orders, at least in the first twelve classes. In 
the rest, other parts are used for this purpose, as 
the character and position of the seed-vessel, the 
nature of the florets, and in some of them eviai the 
stamens themselves, w^hen not wanted to tell Ihe 
classes, as afterwards explained. 

The orders of the 24th class are of a botanical 
rather than a popular character; they arc Ferus, 
Mosses, Seaweeds, Lichens, and Fungi. 
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TABLE OF THE CLASSES. 


f Plants in this division and the next have all their stametS of the same length, and distinct 


No. Name. 

1 . . Monandria 

2.. DlANllRlA .. 

3.. Triandria.. 
■1.. Tetaandria 

5.. !^ntandria 

6. . Hrxandria 


from^each other.) 


Cliaraoter. 

Flowers with 1 stamen. 
Flowers with 2 stamens. 
Flowers with .*1 stamens. 
Flowers with 4 stamens. 
Flowers with 5 stamens. 
Flowers with (• stamens. 


No. Name. 

7. . IIkpi'anduia . . 
S.^OcrANDRIA , . . 

9.. Exnkamjkia. . 

10. . Dkcandkia .. 

11. . Dodecanduia 


Cli.iracUr 

Flowers with 7 stumeus. 
Flowers with 8 stunn^MS. 
Flowers with 9 stamens. 
Flowers witli 10 stamens. 
Flowens with 12 stamens. 


12.. 

.. Icosandria 

13.. 

. . POT.YANDRIA . . 

14.. 

.. Didyvamia.. . . 

15.. 

. . Trtradynamia 

16.. 

.. Monodelphia.. 

17.. 

. . Diadelpiiia. . . 

18.. 

. . Polyadelphia 

•19.. 

. .• Syngenesia. . . 

2t.. 

. . Gynandria.. 

21.. 

. . Monoecia ... 

22.. 

. . Diokcia 

23.. 

. . rOI.YGAMIA . . . 

28.. 

. . JC^RYPTOGAMIA . 


Six distinct stamens, 4 long and 2 short. 


Stamens united in many bundles by their iilanients. 

Stamens united hy their antluTs, distinct from the style. 
Stamens uuitiul to the style. 


. Plants wifn^ut flowers. 

NAMES OF ORDERS APPLIED fO THE FIRST TlllIlTEEN CLASSES. 

Monogynia Flowers wiUi 1 style. 

Digynia ?. . . Flowers with 2 Htyle.*^. 

Trigynia. . . .^. Flowers with 3 styles. 

Tetragynia Flow'crs with 4 styles. 

Pentagynia Flowers with 5 styles. 


Hkvagyxia Flowers with 0 sMe.s. 

Hkptagynia Flowers with 7 styles. 

Decagynia Flowers willi 10 styles. 

Dodkcagynia Flowers with 12 style.':. 

PoLYGYNiA Flowers with many styles. 


APPLIED TO CLASS FOURTEEN. 

(^’^MNOSi’ERMiA.. . Seed apparently nakad. | Angiosperniia.. . Seeds in a capsule. 

APPLIED TO CLASS FIFTEEN. 

S 1 LICULO.SA.. . Seeds ia a short pod. | Siliguosa.. . Seed^ in a long pod. 


APPLIED TO CLASS NINETEEN. 

I or.TGAMiA JEgualis All the florets perfect, or with st.imens and styles. 

l oi.VGAMiA Superflua. .. Inner florets perfect, outer with styles only. 

• 1oLr*iAMiA Frustanea .. Inner florets perfeat, outer without slyle.^. 

Tolygamia Necessaria. . Inner florets with stamens, outer with styles omly. 

P 0 LY 6 AMIA Segkkcata . . Flowers collected into heads, eaidi with a separate involucre. 

• While in all the other classes, that is, in the IC, 17, 18, 20, 22, and 23, the stamens not being 
wanted* to tell the classes, they are used as marks of the orders, with the same names as the classes 
thcm*elves— j:hus, here Monftidria means the first order, hut before it meant the first class. 

• This may appeal puzzling, and really it is so to those who use numhvrs and not naine.s ; and the 
student is strongly recommended not to use numbers for the classes ami orders, for these mean nothing ; 
hut the Greek names of them signify theisanic in all situations ; and, moreover, exprAss sopie ei.'-imrji- 
stance relating to the plant. 

For example, if we speak of a plant of the 14th class and 1st order, we are not reminded of anytlnng 
respecting it ; but if we speak of it as belonging to class Didynamia, and order Gymnospermia, w«* Icain 
that there are in it two long and two short stamens, and that the see(l» are not^n a capsule ; fur thesf* 
terms signify as much. Again, 

The third order offslass 3 is Trigynia, and has three styles. 

The third order of class 4 is Tetragynia, and has four styles. 

The third order of class 12 is Polygynia, and has many styles. 

The third order of class 13 is Hexagyxia, and has six styles. 

Thus, saying that such or such a flower is of the Sd^rder, means nothing, for it may have 3, 4, fi, (ir 
fliany styles; but to say it belongs to order Trigynia, or Tetragynia, ixc., slinws at once partly the naiuuj 
of it, for if it belong to Trigynia.it must have three styles, and if T^^trayvnia it mu.-'l h:i\e -i styles, ami 
so on for the others. 
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CHEMICAL ELEMENTS. 

HYDROGEN. t 

{RenttiPd from pago 29, and eoneluded.) 

Ex, 23.— To purify Hydrogen,— Thu gas 
obtained by the former experiments is never perfectly 
pure. To render it so, and which is necessary for 
delicate experiments, it must be,.pas8ed through a 
solution of potass, then dried by passing it through 
a tube containing fragments of fused chloride of 
calcium, (muriate of lime.) The hydrogen procured 
by the decomj)oaiiion of water by galvanism is con- 
sidered perfectly pure. 

Ex, 24,— Lightness of the (7ds.— -Fill a jar with 
hydrogen, and let it stand for a few moments with 
its open mouth upwards, and letting down a taper 
into it the gas wrll be found to have escaped. Put 
another jar filled with its mouth downwards, the gas 
will DOW remain much longer tlian hefbre, being 
prevented from escaping by the bottom and sides of 
ihe vessel. 

Ex. 25. — Provide an air jar with a stop cock and 
jet, and fill it with hydrogen, upon the shelf of the 
pneumatic trough, then set fire to the gas at the jet, 
and whilst it is there burning, slowly lift thejar out 
of the water, holding it by the brass cap. The 
flame will continue for some time at the jet, the 
hydrogen being propelled through it by its lightness, 
hut when the air becomes mixed in such propor- 
tions with the gas as to form «u explosive mixture, 
the /line r.cedes through the jet, and the whole 
kind lef suddenly. 

— The jar should be very long and narrow. 

Ex. 26, — Shown by a Balloon. — Procure a small 
balloon, made of the craw of a turkey, or of gold- 
beaters’ bkin, and fill it with hydrogen ; tic the 
mouth and let it escape, itvwill soon mount to the 
ceiling of the room, or if in the open air fly out of 
sight immediately. 

Ex. 27. — Tendency of Oxygen and Hydrogen to 
,unite mechanicallg , — Fill a bottle with o.xygen and 
put it on a tube, furnish it with a cork and a long 
tube running through it ; to the upper end of the 
tube fasten by a second cork, a bottle of hydrogen 
with its mouth downwards. Notwithstanding their 
relative position, after a time they will be found 
united togither, half of the hydrogen having 
descended to the lower bottle, and half the oxygin 
ascended to supply its place. The mixture may be 
shown to have taken place by exploding the contents 
of the bottle. 

Ex. 23.— Formation of irafer.— While hydrogen 
gas is burning in a jet, hold over the flame a bell 
glass, in a minute or two the inside will be covered, 
with water, arising from the union of the hydrogen 
which is burning pnd the oxygen which it robs the 
air of during its combustion. — When the glass be- 
comes hot the water is no longer seen, because 
though formed as before, yet the heated glass dissi- 
pates it in steam — hence ^the necessity of a chimney 
to every gas light, the frequent though not the only 
cause of the cloudiness of shop windows in the 
winter time — and the cause of cutlery and iron- 
mongery goods becoming so often rusty. The 
same effect takes place in the burning of candles 
though less in degree. 

Ex, 29. — Attended by Explosion, — Put a spoon- 
ful of water into a strong soda water .bottle, fill jt 
with hydrogen two parts, affd oxygen one part, 
stand it upright on a table and let drop cautiously 
into it a slip of potassium., When this touches the 
water it will burst into flame, anf4 fire the mixed' 


gases. It is advisable that the bottle should be 
wrapped m a cloth to prevent danger, should the 
bottle burst which is not unlikely. 

Bx. 30 . — The mixed Gases inflamed by Elect ri- 
— Blow some soap bubbles with a mixture of 
oxygen and hydrogen contained in a bladder, when 
separated and flying upwards, communicate to them 
an electric spark, they will burst with a loud noise. 

Hang to the ceiling a bladder filled with the gases 
mixed together, pass an electric shock' through it, 
and a deafening explosion will be the consequence. 

Ex, 31 . — Increase of Bulk when exploded . — 
Procure a thick glass tube at least four feet long, 
furnished near one end with the proper detonating 
wires, and also with a stop cock to supply the gases 
— let there be also a plug or piston, capable of an 
easy motion up and down the tube, but yet so as to 
be air-tight ; exhaust the tube of air, and pass into 
it one portion of oxygen and two of hydrogen. The 
moveable piston will rest close to the gases— these 
are to be detonated by the electrical spjirk, and at 
the moment of detonation the piston will be. driven 
along the tube about fifteen times as distant from the 
closed end as at first, making allowance for friction, 
arising from the weight of the piston and its rubbing 
againsf.the tube. The next instant, a*8 the gases are 
copuensed into water, the piston will bo driven back 
^ain quite to the end of the tube, by the external 
5f*C8sure of the atmosphere.— 'I bis tube, if gradu- 
ated, is an extremely convenient eudiometer or 
apparatus for the following »*xperim«nt8 : 

Ex. 32.— Composition of JVater proved — f^ass 
into the tube or eudiometer two cub v. inches of hvdro- 
gen, and oneofoxygi^n-- upon passing the spark the 
two gases will exactly neutralize each other ; no 
trace of either gas will be left, and the piston will 
return exactly to the place it was at before the 
gases were ejected ; and supposing the experiment 
repeated several times, so as to ascertain accurately 
the result, the quantity of water it will be found 
weighs precisely the same as the united weights of 
both portions of the gases. 

Ex, 33 . — Hydrogen unites with Oxygen only in 
a certain ratio. — Pass into the tube two cubic 
inches of hydrogen, and two of oxygen — upon 
making the explosion one portion of .oxygen will be 
left, as will be seen by the position of the pkton. 
To prove which pass two other volumes of hydro- 
gen, and explode ; they will unite and the piston 
return to its first situation ^isho wing that the whole 
has been condensed into water. «. 

Ex. 34.— Pass as before two volumes of •hydro- 
gen, and five of atmospheric air— make the discharge 
and explosion will take place, leaving four measures 
of gas unconfined ; which upon testing properly 
will be found to be wholly nitrogen, arising thus : 
the atmospheric air contains one -fifth oxygen and 
four-fifths nitrogen in its composition— the one part 
oxygen, leaves it to unite with the ^ two parts 
of hydrogen to form water, leaving the nitrogen 
free. 

Ex, 35. — J^ower of Combination limited. — Mix 
in the tube, as before, one portion of hydrogen with 
12 of air, or else with 15 of oxygen, and although 
the spark be passed through the mixture no explo- 
sion will ensue— so also if the quantity of hydrogen 
be increased to 11 to 1 of the oxygen, or if the 
mixture be in relative and proper proportions, yetv 
if expanded to 6 times its volume by heat, or 16 
times its volume by the air-pump, no explosion will 
take place. 
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Ex, 36 .- -Oxtjuen and Hydroijen vnite bypressu. p. 
— Fill a coiitlensiug syringe having a clossed end, or 
as it is called “ the pneumatic tinder box.” with a 
mixture of two parts of hydiogen and one of oxygen 
and upon compressing down the piston very suddenly, ^ 
the gases will unite and explode — forming, a& before, 
water. 

Dr. Faraday hns given a singular instance of co-* 
besive force inducing chemical combination, by the 
fvil lowing ex'ilbriineiit, which seems to be nearly 
allied to the discovery made by M Doebereiner, in 
1823, of the spontaneous combustion of*spongy 
flatina exposed to a stream of hydrogen gas mixed 
with common air. A plate of platina, with 
extremely clean surfaces, when plunged into oxygen 
and hydrogen gas, mixed in the proportion which 
are found in the constitutioR of water, causes the 
gases to combine, and water to be formed, the pla- 
tina to become red-hot, and at last an explosion to 
take place ; the only conditions necessary for this 
curious experiment being excessive purity in the 
gases ifnd in tfie surface' of the plate. \ sufficiently 
pure medillic surface can only, be obtained by im- 
mersing the platina in very slroilg hot sulphuric 
aaid, and then washing it in distilled water, or by 
making it the {Tositivc [tole of a pile in dilute sul- 
phuric acid. It appears that the force of'CoticbicJi^, 
as well as the ffirce or affinity, exerted by particle:^ 
of mutter, extends t«> all the particles within a very\ 
minute distance. Hence the platina while drawing 
the particles of the two g^scs y)wards its gurface, by 
its great cohesive attraction, brings them so near to 
one another, that t^ey come within the sphere of 
their mutual affinity, and a chemical combination 
takes place. 

Dr. Faraday attributes the effect, in part also, to 
a diminution in the elasticity of the gaseous particles, 
on their sides adjacent to the platina, ^^and to their 
perfect mixture or association, as well as to the 
positive action of the inetul in condeusing them 
against its surface by its attractive force. The parti- 
cles, when chemically united, run off the surface of 
the metal, in the form of water, by their gravitation, 
or pass away as aqueous vapour, and make way for 
others. 

• IVORY PAPER. 

•The properties which render i^pry so desirable a 
subject for the miniature painter, and other artists, 
are, the evenness and fineness of its grain, its allow- 
ing *all waters colors laid on its surface to be washed 
out with*a soft wet brush, aid the facility with 
which the artift may sfrape off the color from any 
particular part, by means of the point of a knife or 
other convenient instrument, and thus heighten and 
add brilliancy to the lights in his painting more 
expeditously and efficaciously than can be done in 
any other way. 

The objections to ivory are, its high price, the 
impossibility of obtaining plates exceeding very 
moderate dimensions, and the coarseness of grain in 
the larger of these ; its liability, when tl|in, to warp 
by changes of the weather, and its property of tum- 
• ing yellow by long exposure to the light, owing to 
the oil which it contains. 

Traces made on the surface of this paper by a 
hard black lead pencil are much easier effaced by the 
Iffilian rubber than from common drawing paper, 
which circumstance, together with the eVetremely 
fine lines which its hard and even surface is capable 
of receiving, peculiarly adapts it for the reception 


the most delicate kind of pencil drawing and 
miihnes. The colors laid upon il have a gieatcr 
hrilliancy th.iiT when laid upon ivory, owing to the 
siiprtior whiteness of the ground. Colors on ivory 
arr. apt to he injured by tne transudation of the 
animal oil, a defect which the ivory paper is free 
from. The following is the process given by Mr. 
Einsligi (of Sirctton Ground, Westminster) to the 
Society of Arts, for which he was voted the sum of 
thirty giiineah. 

** 'i'akc a quarter of a pound of clean parchment 
cuttings, and put them into a two-quarl» pan, with 
nearly um much water as it will hold ; boil the mix- 
ture gently for four or five hours, adding water from 
time to time, to supply the place of that driven off 
by evaporuiion ; then carefully strain the liquo; 
fiom the dreg.'t llirough a cloth, and* when cold it 
will form a strong jelly, which may be called size 
(No. 1.) • 

** Return the dregs of the preceding process into 
the pan, till it with water, and again boil it as 
before for four or five h ;urs ; then strain off the 
liquor, and call it size. (No. 2.) 

•* Take three sheets of ilrawing paper (outsider 
will answer ilie purpose perfectly well, and being 
much cheaper are therefore to be pieferred,) wet 
them on both sides with a soft sponge dipped in 
water, and paste them together with the size (No. 
2.) \\Mnle they are still wet, lay them on a table, 
and place them upon a smooth slab of writing 
slate, of a size somewhat smalh r than the paper, 
turn up the edges of the paper, and paste them on 
the back of the slate, and ihcii allow the paper to 
dry gradually. Wet, as before, three more sheets 
of the same kind of papir, and paste them on the 
others, one al a time ; cut off with a knife what 
projects beyond the edges t)f the slate, and when 
the whole has become perfectly dry, wrap a small 
piece of slate in coarse Hand-pajier, and .with this 
robber make the surface of the paper quite even 
and smooth. Then paste on an inside sheet, which 
must be quite free from spots or dirt of any kind ; 
cut off the projecting edges, as before, and when 
dry, rnb it with fine glass-paper, which ^ill produce 
u perfectly smooth surface. Now fake half a pint 
ot the size (No. 1,) melt it with a gentle heat, and 
then stir into it three table-spoonsful of fine plaster 
of Pans ; when the mixture U completed, pour it 
out on the paper, and with a soft wet sponge dis- 
tribute it as evenly as possible over the surface. 
Then allow the surface to dry slowly, and rub it 
again with fine glass paper. Lastly, take a few 
spoonsful of the size (No. 1,) and mix it with three- 
fourths its quantity of water ; unite the two by a 
gentle heat, and when the mass has cooled, so as 
to be in a senii-gelatinons state, poffr one-third of 
it on the surface of the paper, and spread it evenly 
with the sponge ; when this has dried, pour on 
another portion, and afterwards the remainder; 
when the whole bag again bocorne dry, rub it over 
lightly^ with fine glassrpaper, and the process is 
completed ; it may, accordingly, be cut away from 
the slab of slate, and is ready for use.” 

The quantity of ingredients above-mentioned is 
sufficient for a piece of paper 17^ by 15^ inches. 

Plaster of Paris gives a perfectly white surface ; 
oxide of zinc, mixed with plaster of Paris, in the 
proportion of four partly of the former to three of 
the latter, gives a tint very nearly resembling ivory ; 
precipitated carbonate of baryies gives a tint in- 
termediate between? the twos * 
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TO MEASURE LIGHT. 

When Lt iit rcqniied to compare tlfc intensities of 
li^ht, produced by candles of dirterent sizes, the 
following mode may be adopted. •Fix a sheet of 
white paper against the wall of your room at a con- 
venient height, and place a small fire-screen at a few 
feet distance from it, taking r^re to fix the ^art in- 
tended to throw the shadow upon the paper, at a 
proper height for doing so ; then let one of your 
assistants take the candle which yields the smallest 
quantity of light, and proceed to such a distance from 
the screen as may be convenient, but so as to allow 
the shadow to be produced to fall upon the paper. 
Next, let him who holds the candle yielding the 
strongest light, proceed in nearly the same direction 
Yrom the screan as the former, till the shadow from 
his candle falls nearly npon the same part of the 
paper as that produced by the weakest tight ; should 
the darkness of shadow from the strongest light be 
greater tlian that produced by the weaker, let your 
second assistant increase his distance from the in- 
terposing object till the shadow from each candle 

equally dark ; this being done, measure the dis- 
tance of each light from tlie paper receiving their 
respective shadows ; then say 

As the stpiare of the distance of the weakest light 
from the shadow is to unity : 

So is the square of the distance of the strongest 
light from the shadow. 

To the proportion of light it yields in comparison 
with*the former. 

But, by way of example, let us suppose wc pro- 
ceeded agreeably to the plan already pointed out, 
with two candles of different illumiiiating powers, 
and have measured the distances <if each from the 
shadows, and found the weaker light to be at G feet 
distance from the shadows, and the stronger light at 
12 feet, and desire to know how many candles of 
the least illuminating power, if placed in the same 
situation as to distance from the interposing object, 
as the strongest light would produce a shadow 
equally strong and consequently yield the same 
quantity ofclight. 

The square of 6 is equal to .'IG 

Do 12 14t 

therefore as «1G as 1 : : M4 to 4 the number of candles 
of the smaller illuminating power which would be 
required to be all lighted at one time, and placed 
close to each other to produce the same intensity of 
light with the larger candle. 

Having adjusted the fiame of a gas burner to 2 
inches in height, and placed an opaque body between 
it and a sheet of white paper, attached to a wall 12 
feet distance from the burner, a mould candle, of (i to 
the pound, was introduced between the burner and 
tbe body, producing the shadow, and moved back- 
wanls and forwards till ihc shadow produced by the 
gaa burner and the candle were equally dark ; on 
their being so, thecaiidys was found by measurement 
to be4.9.10th8 feet from the shadow produced; 
the number of such candles as would produce as 
much light the burner gives, are required to be 
shown. 

Tlie square of 4.9*24.01 
12.0*144.00 

Then as 24.01 : 1 : : 144 : G nearly, the number 
of candles necessary to produce the same iiiten#>ity 
ot light as afforded by the bfirner. 

It has been determined by experiments made by 
(;;ount Romfovd, for the purpose tA ascertaining the 


quantity of materials necessary to produce a light of 
a certain intensity, for a 'given time, that there must 
be burnt by weight, 


Of Wav 

100 pounds. 

Tallow 

101 

do. 

Oil in an Argand lamp .... 

129 

do. 

An ill-snuffed tallow candle 

229 

do. 


• and from various experiments made on the gases 
obtained from coal and from oil, we are enabled to 
state, that to procure as much light as is afforded by 
100 lbs. of wax would require. ^ 

Of epal gas 54.')0 cubic feet 

Oil gas about 2000 do. 

The comparative cost of tho different modes 
lighting will therefore stand thus ; — 

100 lbs. of wax candles, at 2s, 

per lb .• £13 9 

101 lbs. of best Kensington mould 

candles, at 8^/ .3 7 

120 lbs. of oil (spermaceti) at 5d. 2 1.3 

229 lbs. of ill-snuffed tallow candles 

dips, at 7d •. 6# 13 

.'>150 cubic feet of coal gas, at Gs. « 

per 1000 cubic feet 1 12 

2000 ditto of oil gas, at 28.y. ditto 2 IG 


of 


0 


■' LANDSCAPE PAINTING, 
colors used in landscapes arc, flake white, 
f white lead, light ochre, brown oclire, brown pink, 
burnt umber, ivory black, Prussian blue, ultra- 
marine, '^erte, lake,* Indian red, King’s yellow”, 
chrome yellow, tStc. 

Process . — Sketch or rub in* your design faintly 
with burnt umber, used with drying Oil and a little 
oil of turpentine. Remember in doing (Ins to have 
no part of the shadows so dark as you intend the 
first lay, or dead coloring ; wliich, also, is to be 
lighter than the finishing colors. Thuugti tlie 
foliage of the trees is only rubbed in faintly, yet, the 
trunks and bodies should be in their proper shapes, 
with their breadth of light and shadow. All kinds 
of building should be done in the same manner — 
leaving the color of the ^loth for their lights. Tlic 
figures on the fore-ground may also he sketched in 
the same manner, aiul then left to dry. 

First Painting t or Dead Cohtihg. — Let^he first 
lay, or dead coloring, be without any briuht, glaring, 
or strong dark culofs, so that the effect is made moie 
to receive and preserve the finishing colors than to 
.show them in their first painting. The sky slq^uld 
be done first, — then nil the distances, knd^so work 
downwards to the middle group, and from 4hat to 
the foreground and nearestEparts. The greatest 
secret in dead coloring is to find the two colors 
which s^ve for the ground of sh.adow.s in geiu-rul, 
(the sky* excepted) and the method of using them 
with the l^hts. The sky should be laid with a good 
body of color and left with a faint resemblance of 
the principal clouds. The distances Should be made 
out faint and obscurely, with the dark shades and 
some of their lights in different degrees ; all the 
grounds of )fie trees should be laid or rubbed in 
enough only to leave an idea of their siiapes and 
shadows faintly. In painting the lights, it is better 
to incline more to the middle tint than to the very 
high lights ; after this, go over (be whole with a 
sweetener very lightly, which will soften and mix l]ic 
colors agreeably, ready for finishing. 

Second Painting , — Begin with the sky ; and l.iy 
in all the azure and colors of the horizon then 



MAGAZINE OF SCIENCE. 


(I.S 


loflen them ; after that lay in the general tint of 
clouds, and finish on it with the high lights and the 
other tints that are wanting with light tender 
touches, then soften the whole very lightly. 

The finishing of the sky should be done all at 
one painting. Observe that the stiffer the asure 
and colors of the horizon are laid, the better the 
clouds may be painted upon them. 

The greatest distances are chiefly made with the 
color of tly sky ; as they grow nearer and darker, 
glaze and scumble the parts very thin witj^ such 
grazing shadow colors as come nearest to the 
general hue of the group the objects are in. This 
glazing should be understood of a darkish hue, and 
tliut the first painting, or dead color, should be seen 
through it distinctly. 

Bfctore wc proceed farther, it will be proper to say 
something of the most useful glazing colors. Lake, 
terre verle, Prussian blue, brown pink, terra Sienna, 
are the principal. 'I’he more you use them like 
Indian^uk, and the more distinctly you leave them, 
the bette» their transparent beauty will stand and 
appear, provided you do it With ^ood drying oil. 

^After these glazing colors, buvnt umber is a 
very good glaziag warm brown, and is of great use 
in the broken grounds and nearest parts. iMakc out 
-ill the groundswif the objects with sucfi glazin'^ 
siiadow colors as seem nearest to the natural hue of 
file object in that situation. 

The colors that eoine next for finishing are in the 
(legri'u of niidulc tints. Theses should carefully 

laid over the greatest breadths of lights, in such 
maiinrr as not to sifiiil and cover too much of the 
glazing ; do it with a good body of color. Accord- 
ing to these methods, it will be easy to finish all the 
second painting down from the sky through the 
middle group. As you come to the first group, j 
vhcreaull the objects should be perfectly finished, 1 
inish their under or most distant parts before you 
laint any of the other which appear nearer. 

Third and last Paiiiiiny — If oiling is necessary, lay 
lie least quantity possible, which should be done 
vith a stump tool and pencil proportioned to the 
liice that is to be oiled, 8o*as to oil no more than is 
V anted : then wipe the whole place that is oiled 
*ith a^piece oP silk handkerchief. When going 
^0 finish any object remember to use a great 
.'ariety of lints very nearly ^of the same color 
—but most of all when fiuishing trees. The 
net^iod of painting tiear t Aes is, to make the first 
•y very qpai*to nature, though not quite so dark, but 
iiure igi the degree of a midd^ tint, and follow it 
vith strengthening th^shadows through the middle 
ints ; and last of all, lay the high lights and finish- | 
ng colors. All this cannot be done at one paint- I 
ng ; therefore, the best way is to do no lAre than j 
he first lay with the faint shadows and leave it to | 
iry. 'Begin with improving the middle ^inU and j 
shadows and let them dry ; then add all the lights 
and fiuishing colors in the best maimer you are 
able. 

The figures in the landscape are the ^st work of 
the picture, those in the foreground should be done 
* first, and those in the distances should be done 
next ; for after the figures in the first and farthest 
group are painted, it will be much easier to find 
the proportions of those in the middle part of the 
picture ; ^nd observe that the shadows of the 
figures should bo of the same hue, or color, with 
those of the group or place thf*y are in. 


To the Editor. 

SiE. — 1 have fierused an article in page 37 fi, vol. I., 
of your valuable publication, on the convertibility 
of a telescope into a microscope, and cannot but 
coincide with your ideas on the subject. But there 
is another method to be pursued, which will not in 
any measure tend to ^isfigure, or otherwise injure 
the glass. The experiments made were upon a 
large and small telescope— the latter the highest 
in amplifying power as is, I believe, generally the 
case, and of the simplest kind, us follows : — 

Unslip the slides, (or take off the efips, which- 
ever it may be,) which protect the field and Cye-pieCe 
glasses. Place the eye-jiiece under the ; eye at the 
same time have placed underneath the field-glass 
the object to lie magnified, and the vigw thus obtaiti-t 
ed will not only be without detriment to the instru- 
ment, hut, if the glasses are good, as clear as for 
ordinary purposes could be wished. 

.icoiniiJ.s. 

II ABNERS PASTE AND POLISH. 

To the Editor 

»SiR. — Seeing in page 8 of the Matjmine o f Science, 
query 185'--** ]Vhat harnenn polish and its pre^ 
paration I have taken the liberty of sending you 
the ]>re|>:iration of two, wliirh have enjoyed the most 
extensive patronage for some years jmst. 

Harness hi a ker*sJeL— 1 oz. best glue, 1 pintPgood 
vinegar, 2 oz. best gum arabie, ^ phB good black 
ink, 2 drams best isinglass. 

Break the glue in pieces, put it in a basin, and pour 
over it about a pint of the vinegar — let it stand until it 
becomes soft. Put the gum in another basin, (or 
some other convenient vessel,) with the ink, till it 
is perfectly dissolvt d ; melt the isinglass in as much 
water as will cover it, which may be easily done by 
placing the cup containing it on the hob, about an 
hour before you want to use it. To mix them, pour 
the rcmaniing vinegar with the softened glue into a 
saucepan upon a gentle fire, stirring it till it is per- 
fectly dis.solved, that it may not burn to the bottom, 
being careful not to let it reach the boiling point — 
about 180 Fabr. is the best heat. Next add thegurn, 
let it arrive at about the same heat again ; add the 
isinglass. Take from the fire, and pour it off for use. 
Unless the above method of mixing the ingredients 
is attended to, the polish will not have that brillaney 
it ought to have, if it is not entirely spoiled. To 
use it, put as much as is required in a saucer— give 
it sufficient heat to make it fluid, and apply a thin 
coat with a piece of dry sponge— if the article is 
dried quickly, cither in the sun, o| by the fire, it 
wiU have the better polish. This answcr.s equally 
well for boots or shoes. 

Water-proof Harness Paste. — Put into a pipkin 
2 oz. of black rosin, place it^on a gentle fire- when 
melted add 3 oz. of bees’- wax. When this is 
melted take it from the fire — add \ an oz. of fine 
lamp black, and ^ a dram of Prussian blue in fine 
powder. Stir them so as to be perfectly mixed, then 
add sufficient spirits of turpentine to form a thin 
paste— let it cool. 

To use it, apply a coat, with a piece of linen rag, 
pretty evenly all over the harness — then take a soft 
polishing brush, and fust brush it over, so as co 
obtain a bright surface. 

t . v C. P. C. 
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MISCELLANIES. 

AnsuiPr to Query KiS. “ How arc Bath Bricks 
made ? — Bath hricks (or scouring bricks) are made 
in the same manner as building orieks, with one 
exception, vix., instead of using clay^ as is done 
for building bricks, slime is us<*(l ; an inexhaustible 
supply of which is found ori^hc banks of #ie river 
at Bridgewater, Sorriers(‘ts])irc, and appcjirs to be a 
mixture of hand and clay, liridgewater is, we be- 
lieve, the only place at which scouring bricks are 
made. IJJiicir nanu's then of Catli bricks and 
FlaniliTs bricks arc h(jth inappropriate. 

Stain of Lnnar Vaastic removed from Linen, the 
Fhiyers, ^c.'”'rakc jif chloride of mercury 2 drains, 

, hydrochloric acid 2 diains; dissolve. This must be 
applied to tin* stain with a caim*r.s-hair pencil, and 
the lii.en, paper, tS:c., immcdintely jdunged into 
water, when the stain will be removed. Let it be 
afterwards dried in the sun. 

Another Method. — If a small piece of the iodide 
of potas.sium is rulibed on the part (which must be 
previously wet), it will immediately decouipost* the 
'iilackcncd oxide, and convert it into the iodide of 
silver, which is soluble in w'ater, and consequently 
may be discharged by wu>hing. The above jirocess 
will answer equally as well for linen, muslin, t\.c.— 
hot water disstdvesthe iodide much quicker than cold. 

New SpecnlwtK — A new, and it may turn out 
importani instrument has been produced on the fol- 
lowmg ingenious principle, Mr. Nasmyth, in offer- 
ing to tiic British Association a few remarks, ** On 
the Difficuhies in the General Use of Metallic 
Specula for Reflecting Telescopes of very large size, 
in consequence of their excessive weight, and of 
the great nicety required in casting and grinding 
them,” drew attention *to an invention of his, viz. 
a plate-glass pneumatic speculum. The dimensions 
of the plate were 3 f('et 3 inches in diameter, and 
3-16ths of an inch thick. It hud b(*en ))laced on a 
concave cast-iron bed, the edges only of the glass 
resting on a rim perfectly turned, and fastened in with 
boes*-wax, which rendered the u]»paratu8 air-tight, 
and was al^o of a yielding character. By removal 
of the air from behind the mirror, which Mr. Na- 
smyth effected with his mouth, surkiiig it out by a 
pipe 6 or 8 inche.s long, the surface of the glass, 
previously a plane, was pressed by the weight of 
the external atmosphere cim'Hicrably out of the 
level ; and by this means ihc foc\is of the mirror 
could be varied to any length. The form which 
the glass takes is, as it were, a curve of its own 
making, not exactly a parabola, but more like an 
ellipsoid. Mr. Nasmyth, however, ronccived that 
the cast-iron back being again turned to an exact 
figure of %ny kiftd, the gla.ss might be made by this 
simple mode to lie flat on the metal, and again, at 
pleasure, to resume the plane form. He then 
named some of the advantages which he thouglit 
would result from th^ use of this contrivance for 
the specula of reflecting telescopes. 

Existence of the Toad without Food.— On Sep- 
tember 10, 1836, a living toad was put into the 
ground, at the depth of eight feet from the surface, 
in a bed of flinty gravel, with a flow’er-pot reversed 
and ]daced over it. Tlie hole w:is then tilled up 
and the surface cropped, the spot selected being in a 
garden. The pit was opened on August 29» 1839, 
after having bet-n closed three years, save ten days, 
W'hen the toqd was found uhve, .md used all its 
exertions to crawl aw.-iv.* It not a full-grown 


animal when taken, neither did it appear to have 
increased in size daring its incarceration. This 
experiment confirms the statements of toads existing 
without food. In the Mag. Nat. Hist, vol. ix, 
p. 316, is an a(‘couiit of n toad that wa.s immured, 
by way of experiment, in a block of ' stone, for the 
space of thirty -eight years, and at the end of that 
period was found alive. 

Marine Plants. — The plant's thgt grow at the 
bottom of the bca are found under all climates, 
because the vicissitudes of lieat and colu are never 
felt at\he lioltom, the teinj)erature at certain depths 
being everywhere the same. Climate influeui^s 
only such as prefer growing in shallow water. A v(‘ry 
common sea-plant {fucus naians) generally known 
by the name of sea tang, ow sea grass, is universal 
from the equator to tlie poles. As there arc an 
immense number of marine plants, a great many of 
th«m are to be found everywhere ; some, however, 
set in to retiuin^ a more concentrated saltness of the 
waltT, while others flourish most a moveable 
bottom. 

Pressure and Rarefaction of the Air. — The 
prevsnre of the Air, and its rarefaction by heat, are 
excelhmtly ilhistrateil by the following sini])le »ffx- 
]»eriinent :--Take hold of a wine glass with your 
right hand, and with your left put into it a small 
])iece of burning paper. When the ])aper has burned 
for a few' sei'onds, strike the inoiiih of the glass 
against the palm of your left band, and it will rcuiaiu 
firmly fix^d to it for^a considerable time. The cause 
of tins is, that the internal air is so rarefied by the 
burning pa))cr, that the pressure upon the inside of 
the glass is greatly diminished. The equilibrium, 
therefore, of the pressures upon the outside and 
inside of tlu* glass being de.stroyed, the glass must 
adhere to the hand, till that equilibrium is pestored. 

Improvement in Drawing Iron and Steel Wire . — 
The acid liquor used in pickling iron-wire during 
the drawing of it, requiring to be w'anned, at an 
eminent manufaetory, ingots of brass, lying at hand, 
W'erc accordingly heated red-hot and quenched in 
the liquor; the consequence of this was, that a 
portion of the copper it;>thc brass became dissolved 
in the liquor, and was precipitated upon the surface 
of the iron wire pickled in it. If was found that 
the wire thus coated passed through the hoHs in the 
plates with remarkable facility, it requiring to b. 
annealed much less^ frequently than before, owing, 
no doubt, to the copper preventing the action of the 
plate upon it, so as to gall or fret it, and, in <act, 
lubricating It as it were. The head uf this manu- 
factory has since, constantly availed 'himBelf* of the 
use of a w'eak solution of cojlpcr in iron and steel 
wire drawing. The slight coat of copper is entirely 
got rid ^)f in the lust annealing process. 

Relative Strength. — A person, for a short time, 
is able toi^ise a tool or instrument called 


A drawing-knife, with force of lbs. 100 

An auger, wjth tw^o hands 100 

A screw-driver, one hand 84 

A common bench vice handle 72 

A chisel an6 awl, vertical pressure 72 

A windlass, handle revolving 60 

Pincers and pliers, compression 60 

A hand-plane, horizontally 50 

A hand or thumb vice 45 

A hand-saw !^6 

A stock-bit, revolving ; • . . . 16 


Small screw- drivers, or twisting by the thumb \ 
.and fore-finger only \ J 
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combination with them. Thug, by a very rapid 
course of examination and discovery, the principal 
facts of galvanism were discoveredf and the simple 
experiment of Galvani's p^il became thelfbundation 
of an important science. We shall proceed to illus- 
trate some of the principal facts which the labours of 
Galvani and Volta gave rise^, particularly the con- 
struction of the simpler kinds of galvanic apparatus ; 
at present confining ourselves to what are called sim- 
ple circles, or those kinds of galvanic apparatus which 
consist of one piece of each sort of metal, with the 
liquid which keeps them in action. 

It is a general principle that galvanic action is 
always accompanied by chemical action. To disturb 
th^ galvanic fluid, therefore, it is only necessary to 
unite together two mettls, and immerse them in a 
fluid which acta chemically upon one of them, in a 
diflerent manner f|om the^&er, and galvanic dis- 
turbance takes pltce. That such is not always 
apparent arises from the non- employment of an 

vou^iuCl. ’ • 


GALVANISM AND 

Tiik ^rigki df galvaiysm, or, as it jras first called, 
animal electricity, arose from the accidental circum- 
stance that one of the pupils of Galvani, who was a 
medical man, was operating upon a dead jfog, when 
another pupil took a spark from an electriml machine 
close by, and the frog was seen ta jimip. This 
being repeated and found to recur eaoi time of trial, 
excited asto/^dshment and stimulated re*Epirch. Many 
experiments, were made ; among others, the frog was 
laid upon a copper dish, and being . movgd about with 
a knife, it was found that when the one end of the 
, knife touched the plate, and the other end the frog, 
that the latter jumped without the electrical machine. 
Thirdly, it was found that the knife or wire which 
was afterwards used must be of a different kind of 
iffetal from the plate, and that the whole must be 
damp. Then a long aeries of experiments was insti- 
tuted. by another person named Volta, as to those 
metals which would act most energetically together, 
and as to the liquid which it was beat to employ in 
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iuBtrument delicate enough to detect the quantity 
uf fluid put in agitation. / 

Kjt, 1. — In illustration of this, touch the end of 
the wet tongue with a shilling, aft^Twards with a 
piece of zinc ; no flavor will be apparent either time. 
Hold the two pieces of metal together, and let the 
e Jge of both together touch the tongue, and a pe- 
culiar acid taste will be immediately perceived. It 
is because a galvanic circuit is prorlucod, there being 
two metals and one fluid — the saliva of the mouth. 

2. — Procure a piece of copper, about 6 inches 
over, and j^acc upon it a smaller piece of zinc— a 
piece of damp cloth, not larger then the zinc, being 
between them. Upon the zinc put a leech, and 
although there appears nothing to oppose its crawl- 
ing away, yet will not pass from the zinc to the 
cupper beneath, because its damp body acts as a 
conductor to the fluid disturbed, and aa soon as it 
touches the copper plate it receives a shock, and 
retreats. 

Fig. 1 shows one of these simple circles. Z is 
a slip of zinc. C a similar one of copper. They 
^rc partly immersed in dilute sulphuric acid in a 
glass. While the plates remain without touching 
<-uch other, no galvanic action is perceptible, zinc is 
gradually dissolved by the action of the acid, but 
the copper remains unchanged. Touch these metals 
together at the top, and the circuit is completed, 
and a current of the fluid is formed in a certain 
direction. It passes from the zinc plate through the 
liquid to the copper, and round at the top where 
the metals touch, to the zinc again. In this experi- 
ment it is seen that the copper received the fluid 
from the zinc, and communicates it to the zinc again. 
Thus it is said to be the positive pole, while the zinc 
parting with its fluid is (;alled the negative pole. 

It is quite immaterial whether the two slips of 
metal communicate directly with eacii other, or 
whether wires attached to each are made to touch, 
as is represented in Fig. 2, wdicre Z and (’ are the 
zinc and copper as before, iminerserl in the same 
manner, and having wires which complete the cir- 
cuit. The^uid, as before, passes round the circuit, 
ns represented by the arrows. This apparatus is 
infinitely more convenient than the last, ns it enables 
the operator to break or complete the circuit at his 
pleasure, and also every body subjected to experi- 
ment is more easily placed within the circuit, or 
rather is made to form a part of it. 

Ex. 11.— This may be exemplified easily by a com- 
mon phial. Thrust through the cork of a phial two 
wires or narrow slips, one of copper, the other of 
zinc, so that they hang parallel to each other, not 
touching in any part, one end of each being above 
the cork — the oAer end below the cork. Partly 
All the pliial wifli weak sulphuric acid and water, 
immerse the lower ends of the wires in it, and ob- 
serve that the zinc wire only will be acted upon — 
hot touch the two wires at top« and the copper will 
also become covered with bubbles of gas, and the zinc 
still more strongly influenced. 

'Ex. 4. — Immerse an iron knife in a solution of 
sulphate of copper, (blue-stone,) it will become by 
chemical action only covered with metallic copper. 
Immerse also a piece of platinttm> without touching 
the iron, no deposition of copper will take place 
upon it. Now let the metals be placed in contact 
with each other at their upper end, and a copibus 
deposit of copper will be seen soon to have settled 
upon the platipum also. 

E^. A. — The-same maj be dopfe with zinc at one 


pole, and any other metal, or combination of any 
others for the contrary polo, and upon this depends 
he whole art of the elcctro-type. Another tnodifica- 
ion of the simple galvanic circle is seen in Fig. :i, 
where the two metals are soldered together, and im- 
mersed in the liquid. At some distance are two 
wires, ct.mmunicating by their outer extremities 
with each other. The galvanic fluid, as in every 
other instance, passes from the zinc tthrough the 
fluid, then through the wires, till passing through 
the flui\ again it reaches the copper plate.' 

It is evident that the effect will be the greater in 
exact proportion to the size of the plates of metal 
employed, and that although a small circle produces 
a comparatively feeble eflfect, yet it is only necessary 
to increase the superficies aetdd upon, to increase 
also the quantity of the fluid set in motion. 
Arguing upon this fact, Mr. Hare, of Philadelphia, 
constructed an immense galvanic circle, formed of 
zinc and copper plates, which although GO in num- 
ber, and therefore may be thought^a compound 
arrangement, vrere in reality so united together as 
to form but a singjle pair of each kind. The effects 
of this apparatus in heating fluids through which 
the fluid elicited from it had to pass,. and still more 
so the iinmc'Hse power it possessed in heating and 
deflagrating metals, occasioned it to be called a 
cahrimeferf or a heat mover. A battery of this 
Jcind was constructed under the direction of Mr. 
Pepys, for the Royal Institution. It is represented 
in Fig, 4, and in section Fig. 5, and consists of two 
plates of metal only, coiled round each other, each 
GO feet long and 2 feet wide,<thc whole surface 
being 400 feet. It was charged by being let down 
into a tub containing dilute acid, and so suspended 
as to be easily lifted up, when its action was not 
wished to be continued. Two wires were soldered, 
one to each sheet of metal, and its effect wlien these 
two wires were made to approach each other was 
astonishingly magnificent and powerful. 

A galvanic circle may be formed with the whole 
surface of the plates being soldered together, as in 
cut 6, where the zinc and copper are even in dif. 
ferent cells, yet the action will be continued 
'idthough a division is between the metals ; and this 
is, for very many reasons, an ext*‘emely advanta- 
geous arrangement, particularly if the division plate 
be porous, that while the direct action is prevented 
between the two, stilYas little impediment as possible 
is given to the passage of tfie flui|l disturbed 

A simple voltaic or galvanic circle ma^be formed 
of a single metal, an^two diflereut , fluids)' having 
a different galvanic action u|^n the tneUl. ' Thus 
suppose a plate of zinc be cemented in a box as in 
Fig. 7, and salt and water be poured in the cell on 
one side ^^f it, and acidulated water on the other, 
an action vill take place, and connecting the wires 
from each i^ll a current will pass round. The same 
thing may he^'eifected many ways — jt is only by 
producing an ^equal chemical action, thus salt and 
water alone will succeed, if it be hot on one side 
of the zinc, und cold on the other ; or if the zinc 
be rough on one side, and smooth on the other. 

A knowledge of this fact suggested to Mr, Sturgeon 
the propriety of amalgamating ; that is, covering 
with mercury one surface of the zinc. This be 
did by merely immersing it for a few minutes in 
the nitrate of mercury, dipping it in nitric aci(H> 
and then rubbing mercury over it. 

{Coniinutd on pnqf 07.) 
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(Resumrd from page 5G, nnd concluded.) 

Mordant Varnish or Gold Size /or Gilding, 

1 oz. roasticy 
1 oz. gum sandaracy 
i oz. gum guttoBy 
I oz. turpentinoy and 
6 oz. essence of turpentine. 

Some artists wlio make use of mordant sub- 
stitute f(^ the turpentine an ounce of the essence 
of lavender, which renders this composit^n still 
Ifss drying. 

In general* the composition of mordants admits of 
much modifipationy according to the kind of work 
for which they are destined. The application of 
them, however, is corfined chiefly to gold. >Vhea 
it is required to fill up a design with gold leaf on 
any ground* whatever* the composition which is to 
serve as the means of union between the metal 
and the ground ought to be neither too thick nor 
too fl^id ; because both these circumstances are 
equally i|ijuriou8 to delicacy in the strokes. It will 
be requisite also that the composition should not 
dry till the artist has completed hiQ design. 

• Other Mordgnta. No. 1. — Some prepare their 
mordants with Jew’s pitch and drying oil diluted 
with essence o^ turpentine. They em|jloy it for 
gilding pale gold, or for bronzing. 

Other artists imitate the Chinese* and mix with ^ 
their mordants colors proper for assisting the tone * 
which they are desirous «f ci^ng to the gold* such 
as yellow, red, fitc. a 

Others employ merely fat Ornish, to which they 
add a little red oxide of lead (minium). 

Others make use of thick glue* in which they 
dissolve a little honey. This is what they call 
bailure. When they are desirous of heightening 
the qplor of the gold* they employ this glue* to 
which the gold leaf adheres exceedingly well. 

No. 2. — The qualities of the following are fit for 
every kind of application* and particularly to 
metals. Expose boiled oil to a strong heat in a 
pan : when a black smoke is disengaged from it* 
set it on fire* and extin^ish it a few moments 
after by putting on the cover of the pan. Then 
pour the matterpstill warm* into a heated bottle* 
and adfi to it a little essence of turpentine. This 
%iordant dries very speedily ; it has body and ad- 
heres to* and strongly retaiifli gold leaf, when 
applied to wood* n^ptals and other substances. 

Vamish/^sJ^lesand coarse Wood^work, — Take 
any cmantity tar, and grmd it with as much 
Spanisb bwwo as it will bear, wit^ut rendering 
it too thick to be useoas a paint^^ varnish, and 
then spread it on the pales, or other wood* as soon 
as convenient* for it quickly hamns by knping. 

This mixture must be Uid om^be w^d to be 
varnished by a large brush* or IIdusm painter’s 
tool ; and the. work should then lA l^t as free 
from dust and insects as possible* til| the varnish 
be thoroughly dry. It will* if lahl on smooth 
woody have a very good gloss, and ianw excellent 
preservation of it* against moisture \ on which > 
) account* as well as its being cheaper, it is far pre- 
ferable to painting, not only ror pales* but for 
weather-boarding* and all other kinds of wood- 
work fir grosser purposes. 'Where the glossy 
bHq^p color is not liked, the work may be made 
of a greyish brown, by mixing a small proportion 
of white load, or whiting and ivory black, with the 
Spatrish brown. 


A lUack Varuhhfur Old Straw or Chip Hats 
^ oz.^best black sealing wax, and 
2 oz. rectified spirit of wine. 

Powder the sealing-wax* and put it with the 
spirit of wine fnto a four-ounce phial ; digest them 
in a sand heat* or near a fire* till the wax is dis- 
solved : lay it on warm with a fine soft hair-brush 
beforeas fire or in the sun. It gives a good stiff- 
ness to old straw hats, and a beautiful gloss, equal 
to new* and resists wet. 

To make Vamtsh for Colored Drawings 

1 oz. Canada balsam* and • 

2 oz. spirit of turpentine. — Mix them together. 

Before this composition is applied, the drawing 

or print should be sized with a solution of isinglass 
in water ; and* when dry* apply the varnish ^ith q 
camel’s-hair bru.^h. * 

Another ^Method, — Dissolve one ounce of the 
best isinglass in about a pint of water by boiling it 
over the fire ; strain it through fine muslin* and 
keep it for use. 

Try the size on a piece of paper moderately 
warm, and if it glistens* it is too thick ; add more 
water : if it soaks into the paper, it is too thinq 
add or diminish the isinglass till it merely dulls the 
surface ; then give your draw’ing two or three 
coats, letting it dry between each, being eureful 
(particularly in the first coat) to bear very lightly 
on the brush (which should be a fiat tin ramel’s 
hair;) and the size should flow freely from it* 
otherwise you may damage the drawing. 

Then take the best mastic varnish, nnd n^th it 
gife at least three coats, and the effect will answer 
your most sanguine wishes. 

’This is the method used by many eminent artists, 
and is found superior to any that lias been tried. 

Another Varnish Jor Pi%nt8. — Dilute one quarter 
of a pound of Venice turpentine* with a gill* or 
thereabouts, of spirits of wine ; if too thick, a 
little more of this lust ; if not enough* a little more 
of the former* so that you bring it to the consistence 
of milk ; Jay one coat of this on the right side of 
the print, and* when dry* it will shine like glass. 
If it be not to your liking, you may Jay*on another 
coat. 

To make Varnish for Wood, which resists the 
action of Boiling Water. — Take a pound and a 
half of linseed-uil* and boil it in a copper vessel* not 
tinned, holding suspended over it* in a small linen 
bag* five oz. of litharge, and three oz. of pulverized 
minium ; taking care that the hag does not touch 
the bottom of the vessel. Continue the ebullition 
until the oil acquires a deep brown color ; throw into 
the vessel a pound of yellow amber, after having 
melted it in the following manner : — Add to the 
pound of amber* well pulverized* two ounces of lin- 
seed oil* and place the whole on a strong fire. 
When the infusion is complete* pour it boiling into 
the prepared linseed-oil* and continue to leave it 
boiling for two or three minutes* stirring the whole 
up well. It is then left to settle ; the composition 
is decantered and preserved* when it becomes cold* 
in well-corked bottles. 

After polishing the wood on which this varnish 
U to be applied* give to the wood the color re- 
quired ; for instance* for walnut wood, a slight coat 
of a mixture of soot with ibe essence of turpentine. 
When this color is perfectly dry* give it a coat o> 
varnish with a fine sponge* in t^rdcr to spread v. 
very equally ; repeat these costs four time's, taking 
care alwavs to letuhe preceding coat be dried. 
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(HI FarntiA.— Boil one pint of the beet linieed 
oil, an hour, then add a quarter of a pound of the 
cleareet rosin in powder ; etir it wefi till dissolyed ; 
add one ounce of spirits of tarpentine ; strain it, 
and bottle for use. <- 

This is a cheap and good varnish for sash frames, 
or any work where economy is required ; it has, 
besides, the property of bearing hot water ylthout 
being damaged, and is not subject to scratch. 

7b Varnish Harps and Dulcimers, — Prepare the 
work with size and red ochre, then take ochre, 
burnt umber, and red lead, well ground, and mix 
up a dark brown color in turpentine varnish, adding 
as much oil of turpentine that the brush may just 
be able to pass over the work fair and even. While 
yet Wot, take a muslin sieve, and sift as much 
l)tttch metal, previously powdered, upon it, as is 
requisite to produce the elfect, after which, varnish 
and polish it. 

7b Varnish G/nss.— Pulverize a quantity of gum 
adraganth, and let it dissolve for twenty-four hours 
in the white of eggs well beat up ; then rub it 
gently on the glass with a brush. 

< 7b Varnish Balloons, No. 1.— The composi- 
tions for varnishing balloons have been variously 
modified ; but, upon the whole, the most approved 
appears to be the bird-lime varnish of M. Faujas 
St. Fond, prepared after M. CaVallo's method as 
follows : — “ In order to render linseed oil drying, 
boil it with 2 ounces of sugar of lead, and 3 ounces 
of litharge, for every pint of oil, till they are dis- 
solvdb, which may be in half an hour. Then put a 
pound of bird-lime, and half a pint of the drying 
oil, into an iron or copper vessel, whose capacity 
should equal about a gallon, and let it boil very 
gently over a slow charcoal fire, till the bird-lime 
ceasea to crackle, wliich Will be in about half, or 
three quarters of an hour ; then pour upon it two 
and a half pints more of the drying oil, and let it 
boil about an hour longer ; stirring it frequently 
with an iron or wooden spatula. As the varnish, 
whilst boiling, and especially when nearly ready, 
swells very much, care should be taken to remove, 
in those casbs, the pot from the fire, and to replace 
it when the varnish subsides ; otherwise it will boil 
over. Whilst the stuff is boiling, the operator 
should occasionally examine whether it has boiled 
enough, which may be known by observing whether, 
when rubbed between two knives, which are then 
to be separated from one another, the varnish forms 
threads between them, as it most then be removed 
from the fire. When nearly cool, add about an 
equal quantity of oil of turpentine. In using the 
varnish, the stuff must be stretched, and the varnish 
applied lukewarm. In 24 hours it will-dry." 

No. 2. — As the elastic resin, known by the 
name of ln*dian rubber, has been much extolled for 
a varnish, the followiog method of making it, as 
practised by M. Blanchard, may not prove un- 
acceptable : — ^Dissolve elastic gum, cut small, in 
five times its weight of rectified essential oil of 
turpentine, by keeping them some days together : 
then boil 1 ounce of this solution in 8 ounces of 
drying linseed oil for a few minutes ; strain the 
solution, and use it warm. 

To Varnish Rarefied Air Ba//oone.—- With re- 
gard to the rarefied-air machines, M. Cavallo 
recommends, first, to soak tl^e cloth in a solutlbn 
of aal-ammouiae and common size, using one 
pound of each tp every gallon of water ; and when 


the cloth is quiteTlry, to paint it over on the inside 
with some earthy color, and strong size or glue. 
When this paint has dried perfectly, it will then be 
proper to cover it with oily varnish, which might 
dry before it could penetrate quite through the cloth. 
Simple drying linseed oil will answer the purpose 
as well as any, provided it be not very fluid. 

• 7b Polish Varnish , — This is effected with pumice- 
stone and Tripoli earth. The pumice-stone must 
be reduced to an impalpable powder,* and put upon 
a piece of serge moistened with water ; ~with this 
rub li|otly and equally the varnished substance. 
The tripoli must also be reduced to a very fine 
powder, and put upon a clean woollen cloth, 
moistened with olive oil, with which the polishing 
is to be performed. The vgmish is then to be 
wiped off with soft linen, and when quite dry, 
cleaned with starch or Spanish white, and rubbed 
with tbe^palm of the hand. 

Colors proper for Colored Varnishes. — Blacks. 
—Lamp-black, carefully washed and afterwards 
dried; or black obtained from burnt Vine twigs, or 
peach-stones. 

Yellows , — Yellow ‘ochre, yellow pink, Naples 
and Montpelier fellows. In mixing up the la^t 
two, a horn or ivory spatula, with a glass pestle and 
mortar must be used, because these yellows are 
hurt if touched with strel or iron, ' 

B/ues.— Indigo, Prussian blue, blue verditer, and 
•ultra marine. All these must be very finely 
powdered. ^ 

Greenr.— Verdigrist idistilled or crystallized 
verdigris, and green compounded of yellow and blue. 
The verdigrises will require a mixture of white, 
varying from one fourth to two-thirds, according to 
the tint intended to be given. Either white lead, 
Spanish white, or ceruse may be used for this 
purpose. 

Reds, — ^Vermillion, red lead, red ochre. 

Purples, — Cochineal, carmine, and carminated 
lakes with ceruse and boiled oil. 

Brick Dragon's blood. 

Dragon's blood, with a little Vermillion. 

Fio/ef.— Red lead, mixed with lamp black, with 
a slight mixture of blue and white. 

Pearl Grey , — Ceruse mixed vrij^h lamp-black ; 
or ceruse mixed with indigo. 

Flaxen Grey . — Ceruse mixed with carminated> 
lake, and a very smfcll quantity of Prussian blue. 



MAKING THE NAPOLEON^^5ffic5D^LLS." 

fJP-i Clichk.) f ^ 

Ova readers mh:* Iiave frequ&tly seen the beautiful 
impressions, or medallions, struck from the Revo- 
lutionaiyf Napoleon and other medals during the 
wars witli\Franc&-and which were ususlly bronzed, 
mounted i^^ t^^'.'^lida of snuff-boxes, and defended 
from uijar 3 r^/ Jeing covered with convex glasses. 

It is a facl^hat either from a medal'struck in any 
of the usual petals ; from a sqft steel die, or even 
from one of nieae medallions themselves, dies may 
be readily mfile, each of which will be capable of 
striking a considerable number of such medallions, 
and each of these in its torn be capable of pro- 
ducing a multitude of other dies, likewise fit to be- 
come the origin of as many successive medallions 
and dies ; m that by this means, the original me^I 
may be copied almost ad infiniium I Each remove 
from the original, however, losing of course sqme- 
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thing of its sharpness and aicuracy of finishi 
allhough much less than might be supposed, anif 
greatly less than by the usuid methods of copying 
medals, by moulding and casting them. | 

We cannot but be surprised that so yaluable an 
art should hitherto, in this country, have remained 
in so few hands ; as, from the succeeding details, 
it will be found to be abundantly simple and easy 
to execute. 

Of the MAal med in forming the Dies and the 
MedallioBe. — ^This metal is composed of the ordi- 
nary type metalf which is an alloy of lead end regu- 
dus of antimony, to which is added more and more 
lead, until on trial, by repeatedly breaking a plate 
cast from the mixture, it is found to bend a little 
before breaking. Tlys is one of the best criterions 
to judge by, a^ from the yariety of proportions of 
lead and regains employed by different type-foun- 
ders, no certain proportions can be ascertained in 
the composition of the broken types, which are 
purchased for this use 

This comfAmnd metal is made and melted in a 
42ji8t-ir€Ui pot, such as is used in cooking, and which 
is suspended over the fire by its bail or handle. 
Xhe alloy, when a small quantity df it ia taken up 
in an iron ladfh, and kept in continual motion by 
shaking the ladle round and round v^ilst^it is cool- 
ing, at length^assumes a pasty consistence, or a 
commencement of crystallization : this is the proper 
moment for employing it either to form a die or a *J 
medallion, by striking the orinnal meda^or medal- ^ 
lior, or a die upon it, in^tt manner to be hereafter 
deucribed ; when, fpm its ]^ty coherence, it can- 
not slip away from the blow, and is yet sufficiently 
plastic to receiye the impression of the medal or die. 

The compound metal at the above period does not 
retain heat enough to singe, or eyen to discolor the 
paper upon which it is laid to receive the impres- 
sion f and this again forms another yaluable crite- 
rion to judge by, whether the alloy is rightly pro- 
portioned or not. 

It would hardly he thought that this alloy or 
composition should he capable both of forming the 
die or mould, and of yielding also numerous im- 
pressions from it, and yet such is the fact : a most 
remarkable disemry, and one, indeed, upon which 
the great merit A the art chiefly rests. 

« Type metal may consist of about five parts of 
lead and one of regulus of antimcfliy. The lead being 
melted in an iron vessel, t||e regulus must he stirred 
in il ftowHnnAilir, »nA hft immersed in the lead, 
^^or melted in it ; this, 

, ,of tugtfftti very much depends 

upon the due heat giv m to til Mijp^hich ought to 
be above its melting point, thouh not much, lest 
it greatly oxidate it. The surfiK of the le^d ought 
also to be covered with rosin, p^h, or grease, to 
prevent such oxidation as much as^ossilm. Very 
much of the goodness of the type depends 

upon the quality of the regulus wbn enters its 
composition. As, for instance, if it coq(ain 8 more or 
less troft or tin (Ae clippings of tinnevyiron plates 
being generally preferred in this country for making 
the regulus from the ores of antimony,) or copper, 

* which is particularly recommended for making 
a whiter pewter, than the regains made with iron, 
or being nearly free from any admixture with either 
o^^se metals, and which is the case with a very 
supenof )rind of regulus we have seen recently ; so 
that the nature of the type metal, as we have before 
« 4 id, is infinitely various. 


These impressions are also taken by the French 
in what they term “ DarceVe alloy,** but which w« 
know under tlTe name of Sir Isaac Newion*s fu- 
sible metal, being a compound of three parts of tin, 
five of lead, an*h eight of bismuth, and capable of 
melting in boiling water. This metal, although 
more expensive, is harder than that above descrihed, 
and iascapable of gi^ng exceedingly sharp impren- 
sions. A still better metal would, however, he O, 
Smith* s solder for tin, as it is not so liable to crys- 
tallize in cooling as the fusible metal. This ia 
composed of one part of each of lead and tin, and 
two parts of bismuth. 

Apparatus employed, — The machines used in 
striking these medallions are various ; the common 
screw press will answer this purpose tol^ablj/b 
well, though the gradual pressure vniich it gives is 
not to be coinpared to the effect of a sudden blow. 
Another method, and one which we have tried with 
perfect success, is to pour the metal on a thick 
felting of leather or paper ; when it begins to 
cool, BO as to be scarcely fluid, place the copy upon 
it, rest a flat-ended stick upon it, and give the 
top end of the atick a sudden blow. The fol- 
lowing figure shows a neater contrivance for the 
same purpose ; it represents a stand with an upright 
bent arm, through a square hole in the top of 
which passes a square solid rod B. The metal is 
poured into the metal cup A, and, when at the 
right degree of heat, the rod B, which has the 
medal fastened with a bit of wax to the lower«end, 
is to be let down, and a sadden blow to be given 
to the top, when the force will cause the im- 
pression to he a good one, if carefully performed. 
After the medallions are struck, the hacks of them 
are turned flat and the edf^es turned evenly round 
in a lathe adapted to the purpose. 



On Bronzing the Medallione,^To perfectly 
succeed in bronzing these medallions we must em- 
ploy the two following solutions ; the first, which 
serves as a preparatory wash, to be used as here- 
after described, is composed of one part of sulphate 
of iron, one part of sulphate of copper, and twenty 
parts (by weight) of distilled water. 

The second solution, which is the bronze, is less 
complicated ; it is composed of four parts of ver- 
digris, and sixteen parts (by weight) of white 
French vinegar. 

the manner of employing these Solutions , — 
When the medallions have been filed and polished 
on their edges, and strongly rubbeds with a brush, 
wetted with a mil^ure of Hripoli, or rottcu-stone 
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and water, and well washed and dried, we pass the 
liiat solution slightly over both Uteir faces, with 
a hair pencil, and then wash and wipe the medal- 
lio.i dry ; ihia gives them a slightly blackish color, 
and causes the verdigris to adhere more quickly to 
them. They are then rubbed with another hair- 
pencil, wetted with the secou^ solution, until they 
become of a deep copper color ; they are tften left 
to dry for an hour, after which they are polished 
with a soft brush and red lead, breathing upon 
them frequently, to slightly moisten them, and 
cause th^red lead to adhere to them ; the polish 
is lastly finished with a soft brush alone, passing the 
brush from time to time over the palm of the hand. 
To pievent the bronzes from being attacked by 
'humidity, they may be covered with a slight coat of 
gold colored lacquer. 

The clichh made with Darcet's alloy, fusible 
metal, are bronzed with the second solution only, 
and do not require to be varnished to preserve them 
from the effects of humidity. 

The plumbers give their soft soldered joints near 
(he cocks the appearance of copper, by wiping over 
them a mixture of sulphate of copper in powder, 
with vinegar. 

The above medallions are frequently bronzed by 
coating them with a thin layer of gold size, and 
then applying bronze powder with a dry hair 
ficncil, in the usual manner of bronzing plaster 
figures, &c. 

WOODEN MARBLES. 

A Fbench gentleman, M. C. Malo, has discovered 
the secret of imitating, by means of a peculiar 
wooden paste (without any inlaid work or incrusta- 
tion), the most precious taiid rare sorts of natural 
marbles, and creating, according to tlie dictates of 
fancy or imagination, such different sorts of marble 
as nature does not produce. 

Up to this period, marble could only be obtained 
from nature, but in future, by the use of this in- 
vention, the richest and rarest marbles can be pro- 
duced, with«those thousand accidental fissures, veins, 
shades, and transparencies, which the ablest 

painter can but imitate 04 Ihe surface^ with great 
expense, and after all, insufficient in its execution as 
well as in result. The patent marbles can be made 
of any size or thickneiSt and with a charming per- 
fection. 

The substance of this composition is of the 
greatest solidity, and does not want any re-touching 
or amelioration for many years. It can be washed 
and cleaned with an ordinary sponge. In case of 
accident, or many years wear, it can be scaled and 
renewed in the same way as common wood. The 
shavings tlius taken off will show every vein of 
marble thus imitated, leaving the underpart with all 
the veins, shades, and polish entire, and without, in 
any way, injuring the ^pish or beauty of the work- 
manship. 

This discovery opens an immense field in England 
to all the manufacturers of cabinet work, ornamen- 
tal architecture, and, in fact, not only wherever 
marble can be used this imitation can be adopted ; 
but it can be made use of in the manufacture of 
the smallest articles, as well as in objects of the 
greatest dimensions. • 

Wherever the most magnincent marble may be 
required it may^ be produced with veins of gold, 
silver, mothcrtof-pearl, and, in^ed, it cun be en- 
riched with all the wonders of tfie mineral world. 


spontaneous combustion. 

Many vegetable substances, highly dried and 
heaped together, will heat, scorch, and at last bui-ht 
into flame. Of these, the most remarkable is a 
mixture of the expressed oil of tlie farinaceous seeds, 
as rape, or linseed oil, witit almost any dry vegetu- 
-ble fibre, such as hemp, cotton, matiine;, &c., and 
still more so, if also united with lamp-hlack, or any 
other carbonaceous substance. These mixture-, if 
kept for a time undisturbed in close huddles, and 
in a wK^m temperature, even in small cpiaiitities, 
will often heat, and burn with a smothered fire f»r 
some hours : and if air be admitted freely will then 
burst into flame. To this, without doubt, may be 
attributed several accidental conflagrations in 
storehouses, and places where quantities of these 
substances are kept. Indeed this has been proved 
by many experiments. The most important of tliese 
were made by Mr. George, and a Committee of the 
Royal Academy at Petersburgh, in the year 1781, 
in consequence of the destruction, * by fira, of a 
frigate in the harbour of Cronstadt; the conflagration 
of a large hemp uiagazine, in the same place in the 
same year ; and a slight fire on board another frigate, 
in the same port in the following yefir. 

These accidents led to a very strict examination 
of the subject by the Russian gov»:irnent ; when 
it came out, that al the time of the second accident, 

• several parcels of matting, tied with pack-thread, 
in which the soot of burnt fir-wood had been mixed 
with oil, for painting\h!|ilfliip, Imd been lyiiig'some 
time on the floor ot^ae cabin, whence the tire 
broke out. In consequence of fhi$ important dis- 
covery, forty pounds of tir-wood soot were well 
soaked in about thirty-five pounds of hemp oil 
varnish, and the whole was wrapped up in a mat, 
and put in a close cabin. In about sixteen hours 
it was observed to give out a smoke, which rffpidly 
increased, and when the door was opened, and tlie 
air freely admitted, the whole burst into a flame. 
Three pounds of fir-black were mixed with five 
pounds of hemp oil varnish, and the whole bound 
up in linen, and shut up^ in a chest. In sixteen 
hours, it emitted a very nauseous putrid smell and 
steam ; and two hours afterwards it w'as aclual'y on 
fire, and burnt to ashes. ^ • 

In another experiment the same occurrences^ 
took place, but notBtill forty-one hours after the 
mixture had been made ; ^nd in these and many 
similar experiments they all^sncTeeded better, and 
kindled sooner, in drv^F'fSanNQf^i’ttnfy^^eather. 
Chimney soot used of ll|'.Jp'^pla'U dM not 

answer, nor wa;:;: 2 iSuyyi’^<^ct fhroduced w hen oil of 
turpentine was subsmuted for the hemp or rape oil. 
In generjd, it was wand, that the combination took 
place readily with the coarser and morp 

unctuous Iw-bljA, tbau with the finer sorts ; but 
the propoq^ip of the black to the oil did not 
appear to bewany great moment. Sometimes, in 
wet weather, mese mixtures only became hot for 
some hours, then cooled again, without actually 
taking fire. 

In all these cases, the soot or black, was from 
wood, and not coal. The presence of lamp-black, 
or any other dry carbonaceous matter, is not 
necessary however ; for spontaneous inflammation 
will take place in hemp or cotton, simply soak^ 
in any of these expressed oils, when in cbunile- 
rable quantity, or under circumstances favorable 
to this process ; as iu hot weather, oy when ciqseJy 
shut up. An accident of this sora bajipcn d at 
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<;ainsboroiigh, in Lincolnshire, il. Jaly, 1794, with 
a bale of yarn of 1201b , accidentally soaked in rape 
oil ; which, after remaining in a warehousefor several 
(i'lya, began to smoke, to emit a most nauseous 
smell, and finally to hurst ont into a most violent 
fbiTTU*. A similar accident with a small quantity of 
the same materials happened at Bombay. A bottle 
nt'Iini-eed oil had been left standing on a chest;' 
tins bad been thrown down by accident in the night, 
the oil run into a ch^st which contained some coarse 
cotton clddi, and in the morning the cl^ was 
found scorching hot, and reduced nearly toninder, 
the wood of the chest also was charred on the in- 
side. On subsequent trial, a piece of the same cloth 
was soaked ifi oil, it was scorching hot ; and on 
opening the cloth it burst into flame. 

Similar to this is the spontaneous combustion of 
wool, or woollen yarn, which has occasionally 
happened when large quantities have been kept 
heaped up in rooms little aired, and in hot weather. 
The oil with which wool is dressed, which is gene- 
rally ra^e oil, appears the chief agent in this com- 
4»]Uitioqr 'IDven high dried oily qr farinaceous matter, 
of any kind, will alone take Are frhen placed in 
circumstances favorable to this process. Rye flour 
roasted till half parched, and of the^;olor of coffee, 
and wrapped up in a linen cloth, ha^Jje^ found to 
heat violently, fiftid to destroy the cloth. Wheat 
flour, when heated in large quantities, and highly 
dried, has been known to take fire in hot weather, 
(‘uusing accidents in granaries and bakery* shops. 
All accident of this kind^is related by Coun^ 
Murrozzo, in the Mgmoirs oH^t^o Turin Academy, 
to hare happened at a flour warehouse at Turin, 
I'ontaining about three hundred sacks of flour. It 
began by a violent explosion, on a lamp being brought 
into the warehouse, and the whole was soon after 
ill flames. Charcoal alone also has been known 
to take fire in powder mills, when quantities of 
it in powder have been kept for some tiuie closely 
packed. 

Another, and totally different species of spon- 
taneous combustion, is that which occurs dun'nu the 
oxygenation or vitriolizati^n of pyrites, or sul- 
phurets of iron, copper, Ac. 

A most curious and, if not well nnthenticated, 
a scarcely credible species of spoiiraneous in- 
flammation, is that, in a few rare instances, known 
to occur in the human body. It I's not quite certain 
indeed whether the first inflammation has been 
quite 8pontaM||^g^^gMit||^d by the approach of 
a lighted\^ubs|u^. ; but^ these melancholy 
accidents, body-of an]f> ^iiate^ Bufferer has 
been brought to a sti|te of sucM^pKttmbastibility, 
that the flame once Inimed gone on without 
other fuel, to the entire destrucAn of eve*y part, 
(the bones and extremities exceed,) a .d as it 
appears has been attended with actu 1 flr ne, of a 
lambent faint light. This chaogeis the xj^e remark- 
able, as the human body, in all its UBill|ntates, both 
of health and disease, is scarcely at all It itself com- 
bustible, and cannot be reduced to asbe.. yiithoutthe 
assistance of a very large pile of faggots, or other 
fuel ; as universal experience, in the very ancient 
mode of sepulture, and the history of martyrdoms, 
iibur.duntly ^huws. Cases of this human combustion 
on record have occurred in different countries. 

them, wr!l authenticated, are recorded in 
the-*' l*h^JOsophical Transactions,” and occured in 
KnglNQd ; and a few others in Italy, France, and 
elsewhere. luyill but one, the subjects of them 


have been females rather advanced in life, of indolent 
habits, and apparently much addeated to spiniuous 
liquors. ' 

The accident has generally been detected by a 
penetrating fetid smell of burning, and sooty 
which have spread to a great distance ; and the 
suflerers have in every instance been diseoveu'd 
dead, ‘>id with the body more or less couipleu ly 
burnt up,' leaving in the burnt parts only an oily, 
crumbly, sooty, and extremely fetid matter. Auotlier 
circumstance, in which all these cases agree, is the 
comparative weakness of the beat produced by this 
combustion, notwithstanding the very complet# 
disorganization of the body itself, so that the 
furniture of the room, wooden chairs, Ac., found 
within the reach of the burning body, were in biany, 
instances absolutely unhurt, and ir»' others only* 
scorched ; thje heat not having been strong enough 
to set them on fire. It is impossible to give an 
adequate reason for this remarkable change ; nor 
docs it seem before the very time of the accident to 
have produced any very sensible alteration in the 
appearance and functions of the body, which is 
certainly a most astonishing circumstance. With* 
regard to the effect which the use of ardent spirits 
is supposed to have in this case, it is impossible not 
to imagine that this cause may contribute largely to 
such a change ; but the instances of the abuse of 
spirits are so innumerable, and those of this sur- 
prising combustion are so extremely rare, that very 
little satisfaction can be obtained from this expl^ua- 
ticn. 

Hydrogen gas enters largely into all animal, 
vegetable, and many mineral compositions. Hence 
it is frequently set at liberty by fermentation or 
spontaneous decomposition in bogs and marshes ; 
when free from electricity of some other accidental 
clause it is often set on fire. This phenomenon has 
been observed in almost all parts of the world. In 
Persia it is converted into a pious fraud by the 
priesthood, who by means of hollowed reeds convey 
t{|e carburetted hydrogen gas into one of their 
temples, whicli has been purposely built upon ground 
abounding in bitumen, naphtha, and oth^r inflam- 
mable substances. As the Persians have always been 
worshippers of fire, the imposition is a happy one, 
for in this temple they aie continually feasted with 
a view of their Deity. 

At Moulton, near Northamptoo, in the forenoon 
of September 11th, 1810, a fire broke out in an ash- 
spinney. Mr. Marsh, the proprietor, immediately 
went to the spot with some friends, and found the 
fire issuing from the earth in many places, and in 
a short time it would have communicated to agoise 
cover, bad it not been for the timelv assistance of 
several persons whom curiosity htd brpught to 
witness this extraordinary phenomenon. As there 
was some lightning during the morning, it was 
imagined a fire-ball had been the cause, but it was 
generally supposed to be occalKoned by the excessive 
dryness of the ground, which had been a bog, re- 
cently drained for planting : and that the extreme 
heat of the sun had caused it to ignite. 

STAINING WOOD, Ac. 

Stain 1N« wood is altogether a different process 
fronf dyeing it, and reqvjlres no preparation before 
the stain be applied : it is peculiarly useful to bed- 
stead and chair makers. In preparing the stain 
but little trouble is ri^*qaired ; and, generihly speaking, 



72 


MAGAZINE Vf SCIEWi' 


its applicatioa differs very little from that of painting. 
When carefully done, and properly varnished, stain- 
ing has a very beautiful appearancoi and is much 
less likely to meet with injury than japanning. 

Black Stain for immediate ueef> — Boil half a 
pound of chip logwood, in two quarts of water, 
add one ounce of pearl-ash, and apply it hot to the 
work with a brush. Then tyke half a po^nd of 
logwood, boil it as before in two quarts of water, 
and add half an ounce of verdigris and half an 
ounce of copperas; strain it off, put in half a 
pound of r^sty steel filings ; with this go over your 
work a second time. 

To etain Beech a Mahogany Color, — Put two 
ounces of dragon's blood, broken in pieces, into a 
quart «of rectified spirits of wine ; let the bottle 
i?tand in a wa«m place, shake it frequently ; when 
dissolved, it is fit for use. 

Another Method for a Black Staid, — Boil one 
pound of logwood in four quarts of water, add a 
double handful of walnut-peel or shells ; boil it up 
again, take out the chips, add a pint of the best 
vinegar, and it will be fit for use ; apply boiling. 
X^is will be improved, if, when dry, you apply a 
solution of green copperas as dissolved in water, (an 
ounce to a quart) hot over your first stain. 

To imitate Rosewood, — Boil half a pound of .og- 
wood in three pints of water, till it is of a very 
dark red, add half an ounce of salt of tartar. 
While boiling hot, stain your wood with two or 
three coats, taking care that it is nearly dry between 
each ; then with a stiff flat brush, such as is used 
by the painters for graining, form streaks with the 
black stain above-named, which, if carefully exe- 
cuted, will be very nearly the appearance of dark 
rosewood. 

Anothei' Method, — Stain with the black stain; 
and when dry, with a brush as above, dipped in the 
brightening liquid, form red veins, in imitation of 
the grain of rosewood, producing a beautiful effect. 
A handy brush for the purpose may be made 
out of a flat brush, such as is used for varnishing ; 
cut the sharp points off, and make the edges irre^ 
gular, by catting out a few hairs here and there, and 
you will have a tool which will actually imitate the 
grain. 

To imitate King or Botany-bay Wood, — Boil 
half a pound of French berries, in two quarts of 
water, till of a deep yellow, and, while boiling hot, 
give two or three coats to your work ; when nearly 
dry, form the grain with the black stain, which 
must also be used hot. You may, for variety, to 
heighten the color, after giving it two or three 
coats of yellow, give one of strong logwood liquor, 
and then use the black stain as directed. 

Red Stain for^Bedateade and Common Chairs , — 
Archil, as Aold at the shops, will produce a very 
good stain of itself, when used cold ; but if, after 
one or two coats, being applied and suffered to get 
almost dry, it is brushed over with a hot solution of 
pearl-ash in water, it will improve the color. 

To improve the Color of any Stain, — Mix in a 
bottle one ounce of nitric acid, half a tea-spoonful 
of muriatic acid, a quarter of an ounce of grain tin, 
and two ounces of rain-water. Mix it at least two 
days before using, and keep your bottle well 
corked. 

To Stain Horn in Imitation of Tortoiee-shelL-v- 
Mix an equal quantity of qiAck-llme and red lead 
with strong soan-lees, lay it on the horn with a 
small brush, innmitatioa ^of the jMttle of tortoise- 
shell : when drv, repeat it two oinhree times. 


m/Scellanies. 

Errors m Natural History, — ^The stories that 
Ithere is but one phoenix in the world, which, after 
many hundred years, burns herself, and from her 
ashes rises another; that the pelican pierces her 
breast with her beak to draw blood fur her young ; 
that the cameleon lives only upon air ; of the bird 
of Paradise, and of the unicorn, are all fabulous. 

It is an error to suppose that the ifcorpiun stings 
itself when surrounded by fire, and that^usic has 
power persons bitten by it ; that the mole has 
no eyes, and the elephant no knees ; that the hedge- 
hog is a mischievous animal, particularly that he 
sucks cows when they are asleep, and "causes their 
teats to be sore. • 

It is said that the porcupine shoots out its quills 
to annoy its enemy, whereas it only sheds them an- 
nually, as other feathered animals do. The jackall 
is commonly called the lion’s provider, but it has no 
connexion with the lion. The bite of the spider is 
not venomous ; it is found, too, in IrclSnd plentifully 
— has no dislike to filing its web on Irish f 
has no particular /iversion to a toad. 

The ass was vulgarly thought to have had a croii 
on its back evev since Christ rode ^n one of those 
animals. ws4 also believed, that the haddock 
had the marlf of St. Peter’s thumla^ever since St. 
Peter took the tribute penny out of a fish of that 
•species. 

^ It was ^nciently believed, says Brand, that the 
b^acle, a common 8ft^.^hffah, which is found stick- 
ing on the bottom of woul^, when broken off, 
become a species of goose. Nor is it less an error, 
that bears form their cubs by licking them into 
shape ; or that storks will only live in republics and 
free states. 

** The Rose of Jericho,” which was feigned to 
flourish every year about Christmas Eve, is fiAnous 
in the annals of credulity ; but, like the no less cele- 
brated ” Glastonbury Thorn,” is only a monkish 
imposture. 

It is commonly believed, and even proverbial, 
that puppies see in nine (|^ys ; but the fact is, they 
do not see till the twelfth or fourteenth. 

Beautifying Agates, — Dealers in gems have a 
secret method of producing, artificially, sommbeau- 
tiful effects in agates, which, to the eye, have all the, 
appearance of being^atural, and being insisted on 
as such, serve at times tc^ cheat the amateur out of 
very high prices. Tliese supjioscd toabe 

obtained by a successio’^W struck 

on the stone, previoq!^:,®*‘ '-^bei^*^li||^.w The 
means of deteclicjr'*ffe^rtificlf teaing it for granted 
that such is the mo^. of opprmon, are sufficiently 
simple. Every blqvV must^ave produced, under 
the place ^ere it^lis given, the figure of a regular 
cone, withlits H&e next to the point of contact. 
Traces of l^s .igure may sometimes be discerned 
by the nakw/*ye in the polished stoBb, and always 
with the aid 4 s microscope. To make quite sure 
of their havi^^j; been artifically produced, wet the 
stone, when tne traces will be found almost entirely 
to disappear, on account of the liquid penetrating 
the fissures, and afterwards to re-appear on the stone 
becoming dry. 

A Test of Silver, — Silver, in its native or virgin 
state, has a great external likeness to tin, but may on 
examination be easily distinguished from that wftkl 
by its being much heavier, and by its remaining un- 
altered under the operation of fire^ whereas*, tia 
burns entirely away under a continuei^i heat. 
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METALLOCHROMY, AND SMEE’S 
GAVANIC BATTERY. 

Metallochromy is, as the name^impliea, an art 
by which various colored rings and devices are 
formed upon the surface of metallic plates. It 
depends for its effect upon galvanism, and is but 
another of the daily occurring instances %f the 
benefits that are likely eventually to ensue from this 
curious and valuable science. 

The art in question may he made subservient to 
the permaifent and tasteful decoration of most of 
the numerous steel articles which our manufactories 
so extensively produce — while the process is so 
simply that error or failure is impossible — the va- 
riety of ornament so great, that it may be consi- 
dered endless-^the cost so small, that it cannot be 
appreciated, and the effect so differ^t from all 
other decorations, that it cannot be imitated but by 
the same means. 

The whole of the art depends upon a simple 
galvanic experiment. The materials and apparatus 
required, are a galvanic battery of some kind, of 
£ix or more pair of elements. It is immaterial of 
what description this battery ie ; any of the old 
fashioned ones will do as well as those of modern 
date, the two wires to connect the poles, a bright 
steel plate, or other blight steel surface; a dish 
capable of holding the plate ; a round, flat, or very 
slightly concave piece of copper 3 or 4 inches over, 
sorn^ subacetate or sugar of lead; and some sul- 
phuric acid ; being thus furnished, set to work as 
follows. 

Ex. 1. — Dissolve the sugar of lead in distilled 
water, so as to make a saturated solution ; if you 
have no distilled water, you will most probably 
have a turbid solution t whenever this is the case, 
it must be filtered through blotting pa])er until f|uite 
clear. Put the steel plate in the dish, and ])Our 
over it the solution, and underneath, in connexion 
with it, the wire from the negative end of the 
battery. Then charge the battery with the acid 
made weak with water. Then immerse the point of 
the positive wire, and hold it at a short distance 
above the centre of the steel plate, when in a second 
or two a beautiful colored ring will observable 
around it ; continuing to hold it thus, the ring will 
change color, from red to blue or yellow, and will 
increase in size, while a second, and momentarily 
afterwards a third, fourth, and fifth will be found 
within it, radiating in a most beautiful manner. 

Ex. 2. — The steel plate may be thus marked 
much more expeditiously by using the copper disc 
formerly spoken of — this connected with the positive 
wire, and held as the point had been, the whole 
surface w^l becBme at once colored— that is, within 
a quarter of a minute, or less if the battery be 
strong. A different degree of intensity as well as 
a different range of colors may be produced accord- 
ing as the disc may lie flat, concave, or convex — 
though in every instance the concavity should be 
very slight. 

Ex 3.— To hold the positive wire sufficiently 
steady is a matter of difficulty— a better method is 
to interpose a card or piece of paste-board, by 
patting this upon the steel plate, and then the 
copper disc upon it. The card, being a non-con- 
ductor, will not interfere the effect intended to 
be produced. It is necessary, however, that when- 
ever a contigi|ption is to be made, the card should 
be (*ut away. For exauvple^ a ^m of card may be 
made aa in Fig. 1— the design will therefore appear 


I as in Fig. 5, no cCior being seen beyond the open 
space Ictl; in the card. 

This fact tends much to variety, and enables us to 
apply the ))rini:iple to the flguriiig of innumerable 
objects; a button, for instance, may have a red, 
blue, or other colored star, impressed upon it, by 
merely cutting out such a figure in the card which 
Is placed upon it. A shield or cypher letters may 
made in the same manner, with equal facility. 
We have endeavoured to show two or\hree patterns 
of this^description in Figures 2, 3, ani> 4 ; and 
have g^en an idea of the effect in Figs. G, 7, and 
8 ; though, it murt be admitted that these convey 
a very imperfect notion of the exquisitely beautiful 
forms which this simple apparatus L capable of 
producing. Figure 9, shoq^s the whole of the 
apparatus requisite, and the method of its arrange- 
ment in performing this experiment. The battery 
shown at A is that of Mr. Sinee, described in page 
22. B is the plate of metal. C is the positive 
wire. D is the disc of copper, and Z the negative 
wire which is connected with B. • 

l^ORTUS SICCUS.^ • 

na PREPARA'' ION OF SPECIMENS OF PLANTS, 
r Jrom page 52, and concluded. ) 

In addition to the methods of jireparing a Hortus- 
^siccus already pointed out, I am desired by my 
^friend Mr^Whately, Surgeon, in London, to insert 
‘^e following accouift method which he has 
us^d with the greutesj^^ avantage ; and such of my 
readers as observe his rules,. atiS execute them with 
adroitness, will find their attentions well rewarded. 

** Previously to the drying of plants by this plan, 
it will be necessary to procut e the following appa- 
ratus 

“ 1. A strong oak box of the size and shtpe of 
those used for the packing up of tin plates. 

** 2. A quantity of fine and diy sand of any. 
kind, sufficient to fill the box. 

** 3. A considerable number of pieces of pliant 
paper, from one to four mehes square. 

** 4. Some small fiat leaden weights^ and a few 
small bound books. 

“ The specimen of any plant '^itended for the 
Herbarium, should be carefully collected when dry. 
and in the height o# its flowering, with the different' 
parts as perfect as possible, and in the smaller 
plants the roots sliould oe^ should 

then be brought hum^jp^B^ closed from 

the air. The plant *^5w^*i**< the 

decayed leavAi^^^^ t, ajprwaruS' laid upon 
the inside of one of^e leawivW a sheet of common 
cap paper. The and flowers should 

then be levered L. an expanded state by pieces of 
the prepSed I^cr, whitii may be placed in any 
irregular &ud kept down by the fingers till 

these part^'f the plant are entirely covered by 
them ; and a-^ter that, let one or two of the leaden 
weights be u,aced upon the papers. The parts of 
the plant i^low should then be covered with the 
pieces of paper, and likewise with the weights, and 
thus the whole plant should be laid in its proper 
expanded form by the same method. The weights 
should then be carefully removed, and the other 
leaf of the sheet of paper applied to its opposite 
one, having the loose pieces of paper imd^»Aiit 
between them. After which, one or two of the 
hooks should be placed on the outsidp of the jgaper, 
and remain there till aa many plants m are 



intended to be preeervedi have bftn prepared in like 
manner. A layer of sand an inch deep should th 
be put into the box, and afterwards one of thi 
plants, with the books placed upon it, which last 
should be removed after a sufficient quantity of sand 
is put upon the paper, to prevent the plant from 
varying its form. All the other plants may then be 
put into the box in the same manner, with a Ia 3 |ef 
of sand about an inch thick between each, when tne 
sand should oc gently pressed down by the foot, 
and tiie ffihgrec of pressure, in some measure regu- 
lated by the kind of plants in the box. ^f they 
tre stiff and firm, as the holly or furze, much 
pressure is required. If tender and succulent, a 
lesser degred is better, for fear of extravasating the 
juices, which would injure the color of the plant ; 
but particular care should be taken to make a suffi- 
cient degree of pressure upon the expanded blossoms 
of plants, that they may not shrivel in drying. The 
box should then be carefully placed before a fire, 
with one side a little raised or occasionally flat, as 
may hi most convenient, alternately changing the 
•iAwwifi^he box to the fire, twice or thrice a day ; 
or, when convenient, it may be pvt into an oven in 
argentic heat. ^In two or three daVs the plants will 
be perfectly dry. The sand shoullA then be taken 
out with a common plate, andputiffto a^K^uarebox, 
and the plants^rcfully taken out also, and removed 
to a sheet of writing-paper. 

“ This method of preserving plants is, fromi 
much experience, found ^r^mblc to any^other, and i 
has every a<lvantage attend|^^t that can be wished/ 
it dries most of thgai of arriuccedingly fine natural 
a.ul durable color, as well in the flowers as leaves. 

It will be found upon trial, that a different degree 
of heat is suitable to diflcreiit plants, the exact 
knowledge of which will be easily acquired by a 
little experience, and that some will dry much 
bettef than others. I have always found the fewer 
plants there were in the sand at a time, and the 
quicker the heat, the better the colors were. 
Those plants that have colored flowers should be 
placed uppermost, otherwise their colors will be 
injured by the slow dissipi^on of the moisture from 
the others. 

** Plants are most fit for future examination when 
preserved loose ^within the paper, and if they are 
iept in a very dry room and unexposed to the air, 
they will preserve their beauty^ great number of 
years ; but it will be necessary to inspect them once 
a year, to small insects that may 

sufficient 

By whatever ml|h(!rathe dried, the 

precautions mentionW^^ tl% last paragraph of 
Mr. Whately's account^re ifl|^pensablj to their 
preservation. They may be mosl«onvenj|ptly kept 
in a cabinet made fbr the purpose, ^^th me drawers 
open in front, excepting only a Bhall»^dge at the 
bottom of eacfi^placing the 8pecies»p each genus 
together, and keeping each class sepaftte. 

Botany. 


ON GRINDING AND POLISHING 
LENSES. 

thing is tQ fix upon the proper aperture, 
or*OTM®A, and focal distance of the gloss : a piece 
of she^t eopper is then taken, and, with coiq passes 
openfid to theafecal distance, supposing the glass is 
uiteiided to be ^nvex on both sides, and two arcbea. 


each a little larger than the intended breadth of the 
glass, are then struck ; but if the glass is to be flat 
on one side, tlA compasses are only to be opened to 
half the distance of the focus. 

The copper il then filed away from the outside of 
one of these arches, and from the inside of the 
other, by which means two guages are formed— the 
one convex, and theaother concave. 

Two circular filates of brass, half an inch broader 
than the intended glasses, and about a tenth of an 
inch in thickness, are then taken, and these plates 
are soldered upon a cylinder of lead eg the same 
diameter, about an inch high. One of these tool8,r 
as they are called, is fixed upon a turning .lathe, 
and turned so as to correspond with one of the 
guages, and the other to correspond with thefotUer 
guage. The two tools are then to*bc ground to- 
gether with the finest flour emery, until the surfaces 
exactly coincide. If the focal distance is very 
short, the plates, before they are soldered upon the 
lead, should be hammered, as truly as they can be 
done, into the proper form. 

If the lens is not for achromatic instruments, 
glass of a straw color, whose dispersive power is as 
small as possible, is chosen, which has the two sur- 
faces parallel ; and, by means of scissors or pincers, 
it is cut into a circle, the edge smoothed by a 
common grindstone, and it is fixed by means of 
pitch to a wooden handle of less diameter than the 
glass, and about an inch high, so that the centre of 
the handle may exactly coincide with the centre of 
the glass. If the intended focal distance is*vcry 
small, the surface of the glass is ground on the grind- 
stone, BO as to suit the guage as far as possible. 

The glass being thus prepared, and supposing 
the lens intended to be convex, which is the most 
common form, it is then* ground with fine emery 
upon the concave tool, which is to be firmly fixed 
to a table or bench, and the glass wrought upon it 
with circular strokes, so that its centre may never 
pass beyond the edges of the tool. After every cir- 
cular turn, two or three cross turns along the dia- 
meter of the tool, in difiereiit directions are given. 

When the glass has got into its prflper shape, 
and touches the tool in every part of its surface, 
which may easily be known by inspection, the* 
emery is to be washed away, and finer kinds sub- 
stituted, until all the scratches and roughnesses are 
worn down. Those that remain after the finest 
emery has been used, are taken away, and even a 
slight polish given to the glass, by grinding it with 
pounded pumice-stone. During all this oper.jtioji 
of grinding, the convex tool, at the end of every 
five minutes, is ground for a few seconds upon the 
concave tool, in order to preserve the proper curva- 
ture. The glass is then separated ^om the handle 
by a knife, the pitch removed Ry rubbing* it with a 
little oil, the already ground side fixed upon the 
handle, and the other side ground and finished in 
the same manner. • 

To form concave glasses, the convex tool is used 
in the same manner as the concave tool is used for 
convex glasses. 

Some persons, for concave glasses, use leaden 
wheels, having the same radius as the curvature ui* 
the glass, and with their circumference of the same 
convexity as the glass is to be concave. These 
wheels being fixed upcyi a lathe, the glass is held 
steadily in the hand, and ground upon them with 
emery. For common purposes, conaex glasses are 
ground by fixing concave tool upon the lathe, 
am! applying in the same manner the glass to it. 
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But this manner of grinding will not do for glasses 
whm they are to be employed in the best kind of 
optical instruments. 

When the glass is brought by these methods to 
the proper form, the next and by faV the most diffi- 
cult part of the operation is to give the lenses a 
fine polish. 

The best way of polishing these glasses, although 
not the simplest way of doing it, is, supposing the 
lens to be polished is a convex lens, to cover the 
concave tool with a layer of pitch, hardened by 
being melt?d with a little rosin. This covering of 
pitch should be laid on to about the thickness of 
one.fifteenth part of an inch. Then a piece of thin 
writing-paper is to be taken, and pressed upon the 
^surfaLe of the pitch by means of the convex tool ; 
but the paper <s to be pulled quickly from the pitch 
before it has begun to adhere to it, whose surface is 
then to be examined. If the surface of the pitch is 
every where marked with the lines of the paper, by 
tins having coincided exactly with the surface of the 
convex tool, then it will be truly spherical ; but if 
tiie marks of the paper do not appear on every part 
of the pitch, the operation must be repeated until 
the bed of the pitch is accurately spherical. If any 
paper sticks and remains on the surface of the pitch, 
it must be removed by soap and water. 

The bed of pitch, or polisher, being thus pre- 
pared, the glass is to be wrought upon it by circular 
and cross strokes, alternately taken, either along 
with putty powder, or colcothar of vitriol and 
WMt^r, until it has received a good polish on both 
aides. • 

The polishing proceeds very slowly at first, but 
when the bed of pitch becomes warm by friction, it 
proceeds rapidly. When the polishing is nearly 
finished, no more powder or water should be put 
upon the pitch, which should be kept warm by 
breathing on it ; and if at any time the glass moves 
difficultly, in consequence of its adherence to the 
tool, it should immediately be removed, lest it 
should spoil the regular sphericity of the pitch. 
Sometimes particles of dust, or fragments of pitch, 
get in between the glass and the bed of pitch, 
which is immediately shown by the very unpleasant 
manner in which the glass works ; in this case, the 
polisher must be instantly stopped, and the foulness 
removed with great care, by washing both the glass 
and the bed of pitch, as otherwise tbe glass will be 
scratched, and the bed of pitch itself materially 
injured. 

There is, as has been already suggested, a more 
simple way of polishing, by covering the layer of 
pitch with a piece of cloth, and giving it a spherical 
(brm by pressing it with the convex tool when the 
pitch is warm. \ The glass is then polished,, upon 
the surface of the doth, with putty or colcothar of 
vitriol, until its surface is sufficiently smooth. The 
operation of polishing by this method is slower 
than with pitch alone,^ but still it is the best for 
those who have had little or no experience in 
polishing, and who, in consequence of this want of 
practice, would be apt to injure the sphericity of 
the giasB, by attempting to polish it on a bed of 
pitch. 

Although colcothar of vitriol is mostly used for 
polishing glass, there is one inconvenience which 
attends its use ; that ofteu, from not being snffi- 
ciently washed, it contains portion of undecom- 
posed sulphate of iron. Now, wheat this portion 
of copperas is dissolve^ by tba^ water, it Imvsb a 
yellow oehre, which r^Uy fwiietrates the glass, 
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and forms an incrustation upon its surface, and 
, gives it a dull and yellow tinge, which is communi- 
cated to the optical images seen through it. 


h 


DOMESTIC GREENHOUSES AND 
FERNERIES. 

C Hemmed frwn page 34 . and concluded.} 
as ferns constitute an order of plants different 
om all others. Not bearing flower^, they are re- 
moved^ from the usual characters of thi.se plants 
with wnich we are best acquainted, and yet their 
fine and delicate foliage, vivid green color, an^'. 
elegant habit, exempt them from that neglect which 
fiowerlesB plants usually meet with. 

One species, ** The Brake as it is called, which 
spreads itself in much profusion over all our sandy 
commons, will give us a good idea of the general 
structure of the whole. The root is black, creeping, 
and shows out at intervals rather stout fibres. The 
frond, by which term is meant the whole of the 
plant which is above the ground, except the Truit, is 
at first carefully and beautifully rolled T;n. * _ 
manner similar tn a watch-spring. When beginning 
to grow it gradufilly uncoils itself upwards, and tk**' 
side branches i'l like manner are afterwards un- 
folded, unHl th'^ plant has attained its usual size. 
In a very' short time after the erpansion of the 
frond, various spots, mostly of a white color, are 
|> apparent in the under surface of different parts; 
these gradually increase, and soon show themselves 
be a collection of or rather seed-vessels — 

s7>fljetime8 covered membrane, at other times 
without this membrane or indwtium, and according 
to this circumstance, and according to the position 
of the sori or branches of the seed-vessels, so the 
ferns are divided into genera or families. 

The thecoe, or seed-vessels, are of the most ad- 
mirable formation, and under the microscope are 
seen to have a curious and wonderful appendage to 
scatter the seeds with which they are stored. In 
an early state the tbecie is round, thin, and fur- 
nished with a finely-knotted or jointed ring, which 
extends from one end ^ the other. When ripe, 
the ring becomes elastic, the thecoe tender, until at 
length it bursts asunder and continues to jerk back- 
waMs and forwards, until ever^ seed h^ been 
thrown out. ^ 

The following uut shows the manner of tome 
species bearing their fruit, and also the manner of 
its being scattered. ^ ^ 



A are twoltpecies of foreign ferns, one with round 
lori, PolypoLum aureum ; the other with long sori, 
Asplenium./* B is a thecoe, or seed-vessel* C is 
the seed from it. D is a species of fern in whicn 
the fmotified pbrtion is distinct from the barren 
frond. This is the adder's tongue, a plant not un- 
common in some parts of Englud, in wet pastures. 

The soil which suits best tlto tribe of plants is a 
sandy bog earth ; such as u found in t^^^nixer 
part of l^gnr commons, mixed with white sand, is 
that i^hich is best adapted for the mend soil of a 
Ibm house. The plants will bear r&oval with little 
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injury in the spring of the even in the I 

summer they may be removed with safety, provided I 
they are kept constantly moist for some days afterl 
their transplantation ; and as this state of moisture* 
is a necessary consequence of the particular mode 
of cultivation here recommended, little difficulty or 
danger is likely to accrue. 

Most of the damper parts of Great 
produce more or less species of ferhs, and some of 
them of the^greatest beauty and fully equal & 
most of^reign growth. Some species graw na- 
turally upon walls, others in the ditches aim bogs, 
ttbers, again, among the rocks of mountainous 
countries. One elegant little species (Hymeno- 
phyllum tuAbrigense,) covers the high rocks at 
Tunbridge. Three other kinds are extremely common 
on walls (Asplenium adiantum nigrum, asplenium 
trichomanes, and asplenium ruta muraria) ; one or 
other of them may be found on most of the old 
churches and walls in England — for example, at 
Twickenham, Ham, Richmond, Greenwich, Charlton, 
Cobhaffi, &c.*&c. Different larger kinds are no 
in the damper parts of woods and 
commons. Aspidium hlix-mas ist abundant almost 
crery where in the hedge-row dnches, where the 
root may be dry in the winter, never, therefore, in 
the ditches which intersect marshy laqd. Scolo- 
pendrium vulgftre, Blechnum boreale, Asplenium 
Filix-foemina, or Lady-fern, and Polypodium vul- 
gare, are no less abundant in many places. The % 
latter grows, mostly, cither in old trees^or on the 
summit of high hedge-baTiH^^ The former kinds io/ 
wet ])lace8, as Walter Scott^piarks truly : — 

*' Where the hedi;e-row is the greenest. 

Where the fountain glistens sheenest, 

Where the morning dew lies longest, 

There the Luily Kern grows airoiigest/' 

About London, the principal stations of these 
ferns,* are the valleys of Wimbledon Common, and 
also around the well or spring near Ciesar’s Camp. 
Another station is around IVickcnham, as on the 
Countess Faulct’s wall, and the ditches about Chase- 
bridge, and onwards through Witton, many of the 
lanes near Brentford, Cimiiwood, near Higbgate, 
and particularly Hampstead Heath, around the little 
pools of water in the marshy ground at the back of 
Jack Straw's (fastle. In the country, we may 
mention the following situations where many kinda 


From the abbve it maybe supposed that femeriet 
or domestic greenhouses are adapted for the growth 
of only the paificular tribe of plants here described; 
such a supposition is extremely erroneous ; the hot 
and damp atmosphere within them is particularly 
conducive to the rapid growth of folisge in general'; 
thus, most plants will grow more luxuriantly than in 
ordinary situations, even the succulent vegetables, 
the genera Cactus, Stapelia, Crassula, Aloe and 
others, may be thus cultivated with complete success. 
Heaths, Ehacris, and different plants of a similar 
rigid character, seem to flourish well ; in^ed, it may 
be said, that the ^common and greenhouse plants ii^ 
general find this artilioial climate adapted to their 
habits. The Calla ifithiopica thus treated becomes 
a splendid plant ; and that remorkable and carious 
family the Orchideous plants, which^ in the wood^ 
of Brazil, Sumatra, and other tropical regions, 
form the moSt brilliant festoons from tree to tree, 
may, in houses of the character here alluded to, be 
attached to bits of bark, the flbrous parts of cocoa- 
nut husks, or planted in baskets filled with moss — 
when they will grow luxuriantly, sustained merely 
by the constant moisture of the air, throwing out 
at the proper season thar branches of singular, 
beautiful, and often fragrant flowers. 

SAFFLOWER. 

PINK SAUCERS, ROUGE, CHINA ROUGE BOOKS, 
AND CHINA LAKE. 

Safflower, bastard saffron, or dyers' saffroU, is 
the flower of a species of carthamut^ being the car- 
thamut tinctoriut of Linnieus, who places it in his 
order tyngene$ia polygamia aqualUt while Jussieu 
arranges it in his order of compoiitdB. It is an 
annual plant, growing natnfklly in Egypt, but which 
is also cultivated, for the use of dyers, in the East 
Indies, and several of the warmer countries of 
Europe. Its stem is upright, firm, smooth, whitish, 
two or three feet high, divided at top into several 
branches, garnished with simple, undivided leaves, 
of an oval form, pointed, and edged with small 
spines. Each of these branches has dt the top a 
large flower, composed of several florets, slightly 
cut in five jags, all of which are furnished both 
with stamens and pistils. These flowers are of a 
fine red color. 


are to be found : — Rocks ant swampy ground 
around Tunbridge, ditto around Dorking and Rye- 
gat% ditto irpun4^B^{9i ; Belle Hag Rocks, near 
t Sheffield Menkrkf^jUfi dlBitesituations, throughout 
Derb^hirkyL4fi^^ire^iP«#€^ mountainous 
arts of thelake c^mtKs. llmorogh and Cum- 
erland are particuliMy rich^ ferns, so is Ber- 
wickshire. The Welsh Sewish mountains and 
woods yield their own peculiar kT^ — soiw of them 
^ found nowhere else in Britain ; l^lejlreland is 
equally productive of numerous sraij^ particu- 
, larly in the Mome and CunnamatA^ountains, 
' Power's-court waterftdi, and the distrlA around Kil- 
larney. A 

This list might be extended to an^almost un- 
limited degree, there being scarcel]|^a fertile valley, 
*or a rocky mountain, a shaded hedge- row, or a di- 
lapidated building, throughout the whole kingdom, 
where some species or other does not flourish — of 
cq|im, different kin^s in different places. Thus, 
alMi^hgh some may be generally distributed from 
north to ^uth, yet the ferns which abound in one 
e »un^ may his. and usually are, comparatively rare 
ill other and dir ant places. 


Safflower is collected for use as soon as it' has 
blown, and is dried in a shady, dry place. If left 
until Mly blown, it loses much of its fine color, 
and this lowers the value very greatly. When the 
safflower is of a bad color, it shows that it was 
collected in bad weather, or was badly dried, and 
that the coloring matter has by these means been 
spoiled. • 

Safflower is much used in dying ; it contains two 
kinds of coloring matter, one of a reddish yellow 
color, which is not used because it only dyes dull 
shades of color. The othea coloring matter con- 
tained in safllower is of a bMutiful rose red, and is 
capable of dying every shade, from the palest rose 
even to a cherry red. . 

Hie first coloring matter is very easily disiblved 
in cold water ; but the second, being of a resinoua 
nature, is not soluble in that liquid. In conse- 
qutoce of this difference, they may be separated 
from one another by wuhing the safflower tied in a 
sack, laid in a trough, Vid trod by a man, while a 
slender stream of water passes throwh the trough, 
in order to wash a|ay the lyellow coring matter. 
When the water wiu which it is washed no longw 
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becomes colored, the washing is discontinued, and m slight annatto ^ound is first given to it. For a 
the safflower, if ncrt wanted for use, is made into || pale carnation, a little soap is added to the bath, 
cakes, under the name of stripped 'safflower. These p All safflower baths are made with cold water, and 
cakes, or the loose stripped safflower, are then j used cold, as heat spoils them, 
soaked in a weak solution of barilfa in water (gene- I 


rally 6 lb of barilla to the cwt. of safflower) ; the 
bath, as the dyers term the infusion, speedily be- 
cutties colored of a deep reddish yellow, a 

As soon as the soaking of the stripped safflower in 
this bath is supposed to have been continued a suffl- 
cieiit time, it is strained, and carded cotton is dipped 
in it, atidaa sufficient quantity of acid is added, to 
completely saturate the alkali that was employed. 
Citron juice is usually employed for an acid, because 
it renders the colors more lively than other acids. 
The* carbonic acid gas, or fixed air, which is dis- 
* engaged durihg this saturation of the barilla, pro- 
duces an effervescence, and care mus^ therefore be 
taken that the liquor does not run over the edge of 
the vessel ; and it is proper to add the citron juice, 
or citric acid, either in its brown or pure white 
state, in small portions. 

The coloring matter extracted from the safflower 
being only kept dissolve^ by the help of the alkali, 
is of consequence separated in proportion as the 
alkali becomes saturated with the acid ; but instead 
of settling on the sides or bottom of the vessel, it 
fixes in preference upon the cotton, with which it 
has what is commonly called an affinity. 

It is not possible to separate in the first washing 
the whole of the yellow coloring matter ; the part 
that* remains is taken up by the barilla, and renders 
the shade of color given to the cotton rather dull ; 
but this is easily got rid of by repeated washings. 
When it is well washed it is soaked again in a solu- 
tion of barilla, and thus a bath of the perfectly pure 
resinous red coloring matter is obtained. In order 
to dye with this pure bath, the stuff to be dyed is 
soaked in the bath, and, as in the ])reparatioii, a 
sufficient quantity of citron juice, citric acid, or 
tartaric acid, is to be added. 

If it be wished to obtain the coloring matter 
separate, as in the pink saucers, as tlicy are called, 
the same Operations are performed, with only this 
difference, that nothing upon which the coloring 
matter may fix should be put into the bath. By 
degrees there settles a very fine powder, the liquor 
is then decanted off, the settling washed, and distri- 
buted upon saucers, where, as it dries, it acquires a 
coppery tinge, which exhibits a reflection similar to 
that of Spanish flies. The rose-red color is pro- 
duced M soon as this is wetted. 

This coloring matter, mixed with French chalk, 
reduced to a very fine powder by means of scraping 
the chalk with Dutch rushes, is the cosmetic called 
vegetable ,rougi^ used by the higher classes of 
females, especially in foreign countries, to paint 
their eheeke. 

The Chinese, instead of saucers, use a folded 
piece of card, covered <-with Indian paper, to spread 
the red coloring matter upon; a finger being wetted, 
rubs oflf the color, which is a much neater method 
for ladies than the saucers of the European 
perfumers. 

The resinous matter may also be preserved in a 
mass, by merely drying the precipitate ; it is then 
called Indian or China lake. It does not commu- 
nicate any color to water, b^t produces a beautiful 
red tincture when spirits of wine are poured 
upon it. 

When safflower is used to dyec^dlk of a poppy or 
flame color, the silk must not be alumed, and a 


^ METHOD OF PERMANENTLY FIXING, 

/ ENGRAVING, AND PRINTING FROM 
' DAGUERREOTYPE PICTU^.S. 

BY DR. DERRES. 

Uead fcgfore (he Imperial Society •/ Vienna. 

It was announced in the Vienna Qazette of the 
18th of April last that 1 had succeeded in disco- 
vering a method by which I* was enabled both per- 
manently to fix the pictures produced by the method 
of Daguerre, and to render them available to all the 
purposes of etching upon copper, steel, Ac., from ' 
which copies might be struck off to any extent, as in 
the case of ordinary engraved proc^uctionij^, and it 
was stated in the same newspaper, that I pro posed — 
bringing my discovery immediately beiuicTue 
public. / 

As a memberfof this distinguishel Society 1 con- 
sider it my duty, first to make known to this learned 
body a diScovery which creates so^piueh hope, and 
which promises so great a benefit to the arts and 
sciences. The well known expenses and difficulties 
^ attendant on the publication of an extensive work, 

, requiring r engraving^^^^ilt’ust I utioiis, led me .in the 
Nicst instance to ho^^.hat 1 might be enabled to 
render the discovery^ of Dagueire available, by im- 
provements, to represent and fix the objects neces- 
sary to my work ; and the first view of an hcHo- 
graphed picture aroused in me the desire also to 
represent in the same manner microscopic objects, 
although attempts with tiie strongest himp-lv^'ht to 
produce engravings or etchings had been unsuc- 
cessful, and the idea abandoned as hopeless, until 
revived by a sight of the hydro-ogygen gas micro- 
scope of Mr. iSchuh of Berlin, an instrument 
which in Us power and clearness has never before 
been equalled or even approached. On the 27rh 
of February last, I had the honor of laying bi-fore 
this learned body the results of tl.^ united investi- 
gations of my distinguished colleague. Professor dc 
Ettingshausen, and, myself, upon this subject, ana 
the perfectly successful experiments of pictures pre- 
I pared through the process of ephotography upon 
I microscopic objects. results 

I of our researches anj^^^^^ssfur yn^ ipt^o employ 
I photography Sj^ ^cS^jl ^fuf ^rposes arc 
j now placed befflre y/ j for examination. Through 
I this new method J .c Ib^^reotype is rendered 
more extf nsively v dlabl^for scientific uses. Every 
object wlwh is ^^cemible to the eye with clearness 
I can, for me ( uture, through the means of the 
iodined silvj/ plates, be minutely etched, and true 
to Nature, she is herself the artist !) be copied 
I with the minj^eat exactness. 

I In a Pete^Durgh newspaper of March last, I first 
I saw an account of some attempts to bring the 
Daguerreotype process into general use. In the 
meantime, M. Daguerre had declared, before the 
Institute of Paris, the complete failure of all his 
attempts, by means of etching, to obtain the im- 
pression of even a single copy. 

The experiments at 8t. Petersburgh, am^the hojie 
of eventual success, urged me to at(^mpt to make 
some use of the Daguerreotype pictures, ahd 1 
began, at the commencement of th.« month, my 
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They are oval, contracted in the middle like the 
cocoon of the silk-worm, gibbou^i obscurely tri- 
angular, or rounded ; and the smallest are spherical. 
The potato is the only plant who|e fecula is used 
for culinary purposes, as it can be obtained at a 
cheaper rate than any other. To extract it, the 
tubercles are washed and scrubbed, after which they 
are rasped under a stream di water, whicll carries 
the raspings to a sieve, through whose meshes the 
fecula alone passes into a vessel placed below. 
When the operation is finished the water is poured 
off, and (he fecula is repeatedly washed until the 
water carries off no soluble matter ; after which it 
is dried in the sun or in a stove. I^is fecula then 
has ihe appearance of an impalpable crystalline 
• powder, having a white color with a slight blueish 
tinge. The grains are less altered in Sis than in 
any other variety of fecula. « 

Wheat Starcht or Hair Powder , — The largest 
grains of this do not generally exceed .002 of an 
inch in size; they are spherical, and along with 
them we see empty and torn membranes resulting 
from the bruising of the grains by the mill. They 
are much smaller, rounder, and better preserved, 
when they are extracted from the grain while it is 
greenish and not ripened on the stalk. It is ex- 
tracted in the following manner for the use of 
laundresses, who prefer the starch of it to any 
other for dressing fine linen : — The starch-makers 
place in large vats the wheat roughly ground, and < 
wi^out separating the bran, and employing event 
the refuse of flour and damaged wheat. They 
diffuse the farina in a certain quantity of water, 
adding a little sour,’’ which is the product of a 
preceding operation. The sugar and the gluten 
which the farina conta^s speedily act on each other, 
and produce, at first, carbonic acid and alcohol, 
and afterwards acetic acid, which completes the 
solution of the gluten. It is this solution which is 
called the ** sour," or ** fat water.” It is muddy 
and viscid. According to Vauquelin, it contains 
acetic acid, alcohol, acetate of ammonia, phosphate 
of lime,, and gluten. After having washed the 
deposit by decantation, it is diffused in water, and 
thrown on a hair sieve placed over a tun. The 
coarsest of the bran remains on the sieve. The fecula 
and the finer part of the bran pass through and 
subside together. This deposit is again mixed with 
water ; and, on allowing it to rest, the fecula, being 
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the potato, in consequence of a certain portion of 
gum and sugar which its particles, as they subside, 
envelope among them. It is suitable enough for 
the extraction of fecula from all the vegetable 
organs which contain gluten — from barley, for ex- 
ample, which the starch-makers use as well as 

^heat. 

/ , MISCELLANIES. 

Lamdariee* Work . — ^The wheel made^se of by 
the Hindoos for the cutting and polishing of pre- 
cious stones is composed of one part of gum lac, 
and two parts of powdered emery (or conundrum.) 
The emery powder is first heated in an earthen 
vessel, and when the heat is sufficient to melt the 
gum, it is added in small portions, stirring the 
whole about to promote the union. The jiaste thus 
made is beaten with a pestle on a smooth slab of 
stone ; afterwards it is rolled on a stick, and re- 
heated several times. The mixture being uniform, 
it is taken from the stick and laid ofi a stffne table 
previously covered with the fine 
where it is flattened into the shape of a wheel by an 
iron rolling piv. The wheel is then polished by #.n 
iron plate and emery powder, and a hole made 
through the middle for an axis by a hot rod of iron. 
When mounted, it is fixed with ilfir axis in a hori- 
zontal direction, and the workman causes it to 
revolve by means of a spring bow held in his right 
hand, wlple he hold^^e stone to be cut in his left, 
occasionally applyi^^mery and water. The po- 
lishing he effects leaden^ wheels and a fine 
powder. 

Grafting. — D. Powel, Ksq., of Loughton, Essex, 
recommends the following method of securing the 
scion when fitted to the stock in grafting Spread 
the wax in a melted state e/oenly on sheets of mo- 
derately thin brown paper, and when cold* cut it 
into slips about three-quarters of an inch wide; 
warm one of these slips with the breath, and bind it 
round the stock and scion, pressing it gently with 
the hand, when it will be found to adhere so closely 
as totally to exclude l)pth air and moisture. The 
wax may be prepared by melting together 1 lb. of* 
pitch, 1 lb. of resin, i lb. of bees’ wax, \ lb. of 
hogs’ lard, and ^ lb. of turpentine. By plf cing (he 
composition in an earthen pan overboiling water^it 
may be kept in Inch a state of fluidity as to be 


the heavier, is first deposited, and the bran forms 
the upper layer of the precipitate. A portion of 
this is taken off with a shovel, and by repeatedly 
washing the upper part of the remaining mass addi- 
tional portions are removed. The residue is mixed 
with water, and passed through a sieve made of silk. 
Thus a freiffi {Portion of the bran is got rid of, and 
nothing more is required but to let the fecula 
subside, and wash it, in order to obtain it pure. 
Lastly, it is dried by taking it up in wicker baskets 
having a loose linen Uhing, and turning it out of these 
mooldB on an area coated with plaster. The blocks 
of starch thus formed are brpken down by the 
hand, their fragments are exposed for some days to 
the air, their surface is smoothed, and they are 
carried to the stove to be perfectly dried. The 
lumps of stareh thus obtained have a certain regu- 
larity of shape, which seems to indicate a rude 
crystallization ; but it prqpeeds only from the 'action 
of the water, which cracks the mass in draining out 
of it. Thi%fitarch is always less friable than that of 
* f 


easily spread on the pappr with a brush. 

Flexible Marble of Un ited States . — 

Dr. Davey states which has 

been ^nowix ^ liftely was 

found Lanesburgh, 

is now obtained ^ ^iMSford, from an exten- 
sively jvroughtjp^^^ ,^He had three fine spe- 
cimensVf it hynaos, «fom five to six feet in length, 
and sevk iidfin in width. Its flexibility and das- 
ticity shown as it stands upon one end, by 

applying Vnoderate force to the middle or the other 
end. Its nexibility is seen, too, by supporting the 
ends of it An a horizontal position upon blocks. The 
marble his various colors nearly white, with a red- 
dirii tinge, grey, and dove-colored. Some of it has 
a fine grafo, o&er specimens are coarsely granulaV, 
and have a loose texture. It is not uncommon for 
one side of a large block to be flexible, while the other 
part is destitute of this property. It takes a^ood 
polish, and appears to be carbonate of TKfle| and 
not a magnesian carbonate. ' 



No, 1, Palofothenum magnum. — 2, Palmtherium mmvs . — 3, Anoplathetium commune, — 4, Ichihgoeaurtts 
platyodon, — 5, Plesiosaurus doltchodeirus, — 0, Ptetodaclglui, 
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Mr. Lybll remarks in his Geology A tint a close 
comparison of ment and fossil specieaM animals, 
and the inferences drawn in regara to meir habits, 
accustoms the geologist to contemplate earth as 
havingjieen at snccessWe periods the dealing ptace 
of anirnljis and plants of different races ; some ter* 
festrial anicl others aquatic ; some fitted to Utc in seas, 
others in the waters of lakes and ri?ers. By the 
consideration of these topics, the mind is slowly and 
insgnsibly withdrawn from imaginary pictures of 
catasll^Ophes and chaotic confusion, such as haunted 
the imagination of the early cosmogonists. Nume- 
rons proofs are discovered of the tranquil deposition 
of sedimentary datter, and the slow development of 

\OL. Il-OfJ. 


organic life. The growing importance then of the 
natural history of organic remains may be pointed otit 
as the characteristic feature of the progress of the 
science during the present century. This branch of 
knowledge has already become an instrument of great 
utility in geological classification, and is continuing 
daily to unfold new data for grand and enlarged views 
respecting the former changes of the earth. 

In taking a brief review of the progress of vital 
existence, from the earliest period of the earth’s his* 
tory to the last great chaifl^es, it is requisite to rdfer 
to the position of the various rbcks^nd deposits 
upon each other, a^explaiqpd in pa^ 18. The 
primary or unstratined rocks, as there explained, 
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consist of such as formed the first crust and vhich 
constitutes the lowest bed upon whii^h all the rest 
are placed. These primary rocks contain no re- 
mains of organic matter which ever had life, or it 
should rather be said that we have *yet discovered 
none, either animal nor plant. 

The range of rocks which come immediately over 
these is called the Grauwacke 'group, and cgnsists 
of slates, transition limestones, &c., and abound 
with fossil remains, of such a nature as to show a 
very great variety of structure, habit, appearance, 
and locality. No mammalia nor reptiles are yet 
discoverable, but the various slate and limestone 
beds ^ntain many species, which, although bearing 
but II extremely minute proportion to the vast 
.mass'of the earth, are yet the nucleus from which 
to date our researches. The plants of this group 
are about twelve in number, and consigt of gigantic 
Ferns and Equisetums, nor it is supposed capable 
of sustaining animal life, though what other more 
fragile plants might have existed we liave no records 
remaining of. Of Zoophites or Corals there have 
been discovered about 100 species ; of Molluscs, Ka- 
diata, and Crustacea 460 species ; of Fish 2 species. 

The Carboniferous group, or Coalmeasures, yield 
animals of similar organization, and in greater 
abundance; this period also produces .various 
coniferous trees, which did not before exist. The 
whole number of genera and species varies but 
little with those discoverable in the former group, 
an^very numerous genera run through both. 

The red sandstone group valuable as it is to the 
builder and the miner, is yet not more prolific in 
fossil remains than the former deposits, yet here we 
first find reptiles, showing another approach 
towards the present races of animals. In the va- 
riegated marls, no less than four gigantic reptiles 
have been discovered, the Phytosaurus, Mastodon- 
saurus. Ichthyosaurus, and Plesiosaurus. In other 
of the sandstone group, the same or similar Sau~ 
riam, or reptiles, are found. 

The Oolitic group which contains among other 
rocks thejias, yields very numerous species. The 
remains of plants are, however, so little varied that 
we are not enabled to form a judgement of the 
general vegetation of this period of creation, but 
animal existence oflem itself to our notice with 
continued progress of development. Shells are 
oommon both univalve and bivalve, so are also the 
zoophytes and other animals of simple organization. 
Reptiles too are by no means rare, either in this 
cotintry or on the continent. Insects here first make 
fiieir appearance. Fish are of very frequent recur- 
rence, a bird and two species of mtimmalia (the 
Diadelphis) have been found. Of the various reptiles 
of this .periotl, the Ichthyosaurus, particularly 
the I. platyodon, seems to have been best adapted to 
rule in the waters ; its powerful and capacious jaws, 
sometimes eight feet in length, being an overmatch 
for the crocodiles add plesiosauri of this period. 
Strange inhabitants these, for as Cuvier tfays, ** the 
Ichthyosaums has the snout of the dolphin, the 
teeth of a crocodile, the bead and sternum of a 
lizard, the extremities of cetacea, and the vertebrce 
of fish ; while the Plesiosaurus has, with the same 
cetaceous extremities, the head of a lizard, and a 
neck resembling the body of a serpent.” We have 
givfn in the former page t(yo small cuts illastrhtive 
of the skeleton of the ancient Plesiosaurus aud the 
modern crocftiile, that their general similarity may 
be compared. It is almost oiciecessary to say that 


Uhese two genera have disappeared from the surface 
pf our planet. W c must not forget more particularly 
ho allude to the first bird. The Pterodactyies — one 
m which is represented in the cut being caught by the 
Plesiosaurus. Upon the Oolite reposes the Wealden 
rocks, in the bed of which has been discovered that 
enormous serpent the Iguanodon, together with 
Crocodiles, Tortoises, and other reptiles. While 
upon this is seated the chalk, in which deposit the 
larger reptiles which were so frequent ^at a former 
period, Are no longer discoverable. The '^/emaiiis 
of the crocodile, and one or two other reptiles, are 
all that have yet been dug up. 

Above the chalk we first discover frequent traces 
of mammiferous animals. In the Gypsum is 
Palesetherium magnum, noiniae, and many other 
species. Anopiotherium commune and others, the 
remains of some canine animal, one which must 
have resembled a squirrel, and many hundreds of 
species of shells. 

The marie, clays, and gravel above the clialk 
yield a still greater number of fufly organized 
creatures and vegetables. The fossil fruits 
higher order of vegetation, and the frequent dis- 
covery of the fossil remains, and even unchanged 
bones of the Mastodon, Hippopotamus, Tapir, Deer, 
Horse, Ox, Hysena, Bear, Fox and Porcupine show 
not only the recent formation of thiirdescription of 
rocks, if such they can be called, but bring us down 
* to a period but little antecedent to that of the 
present conation — when^ the world was filled with 
creatures similar, or HeaVly similar to those which 
now roam over its sur&ce. « 

PAINTING IN CRAYONS. 

By crayons we understand in general all colored 
stones, earths, or minerals, and substances used in 
drawing and painting in pastil^ whether these' sub- 
stances are used in their original consistence and 
only cut into long narrow siijis for use, or reduced 
to a paste with gum water, &c. 

Of ihe Materials used in Qrdyon Painting . — The 
perfection of the crayone consists in a great mea- 
sure in their perfect softness, for it is impossible to 
execute a brilliant picture with them if they are 
otherwise. The best pastils or crayons arqk those 
imported from Switzerland, but being more ex 
pensive than thebe made here, they are now 
manufactured nearly ag fine in London ; tlie 
principal, with their diffg|g2|^Vib^e8„are as vfol- 
lows ; — white, black. j^^low^eSSIJ^r putple, red, 
blue, green ^^nd V/- lice *paper, 

which is of a WkMw^brov^color, the stiifer rl^e 
better,— strong bli^paper, which it is almost im- 
possible to get n^rely free from knots ; such 
knots m^t be lA’elled with a pen-knife, or razor, 
otherwise the^will prove troublesome. Cap paper 
is a very sort, as it distributes the colors to 
the best adjuncage. The paper must be pasted 
very smootv^on a linen cloth, previously strained 
on a frame^hich may be done by drawing and 
fastening a^picce of linen with smril tacks round 
the edges till quite smooth ; damp your paper with 
a sponge dipped in water. Paste it, laying it on 
the cloth, being particular that it is even with the 
straining frame; placing a piece of white paper 
upon the table, put the straining frame with 
paper downwards upon it, keeping it steaH)- with 
one hand, rub the doth gently to the paper with the 
other, then turning the frame with a piece of 
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whitepaper in yonr hand, rub close the edges; 
when thepaa'e is perfectly dry you may proceed 
with the pain’ing. The artist in order to keep his 
colors separate should be prepared with a box, 
divided into a number of partitions. The crayons 
should be deposited according to the several gra- 
dations of lights. The box made use of shomd be 
about a foot square with nine partitions. In the 
upper corner en the left hand, (supposing toe to 
to ^ in toe Up when he paints, Which U the best 
position,) let him pUce the black and grey crg/ons; 
(n the second partition, the blues ; in the third tte 
greens and browns in the first partition on the 
left hand of tjie second row, the carmines, lakes, 
vermillions, and all deep reds ; thi yellows and 
orange in the middle, and the pearly tints next in 
the lowest row ; let the first partition contain^ a 
piece of fine linen rag, to wipe the crayons with 
while using them ; the second, all the pure lake 
and Vermillion tints ; and the other partiliona may 
contain* those totinta which from their complex 
nature cannot be classed with any of the former. 

Uirections fur using the WhOT the 

^udent paints immediately from tjic life, it will 
he most pruden* to make a correct drawing of the 
outline ou another paper the#ize of the picture he 
is going to painty which he may trace by piercing 
the drawing with pin holes pretty close together. 
The paper intended be used for the painting 
must he laid upon a table, and some fine pounded 
charcoal tied up in a piecesof l^n ; rub tivcr the 
ticribruted strokes which will give an exact outline. 

The student will* find that the sitting posture, 
witli the box of crayons on his lap, the most con- 
venient method for him to point ; that part of the 
picture ou which he is at work should be somewhat 
lower than his face, otherwise the arm will be 
fatigued. The windows ought to be darkened at 
least six feet from the ground, and the subject to be 
])ainted should be situated in such a manner that 
the light should fall with every advantage on the 
face, avoiding too much shadow, which seldom has 
a good effect in portrait painting, especially if th^ 
face he paints has any de^^e of delicacy. The 
features of the face being carefully drawn with 
chalk, take a crayfin of pure carmine, and carefully 
draw the nostril and edge of the nose ; next the 
s^dow ; then with the faintest carmine tint, lay in 
the strongest light upon the nose and forehead, 
whiej^ must be executed* broad ; then proewd 
gradually vitfi\ui. and ihe^ succeeding 

ones, tdl he at which must be 

qovered, brifliantly enritf^d 
little broken with brilliant greep 

This method will at first or 


kws, which must be 
. 1 lake carmine, a 

.. ...a «... — jfl^nsively strike the 

eye, from its crude appearance, but in finishing it 
will be a good foundation to prout'ice a pleasing 
effect, colors being much more easily when 

too bright than when the first coloring ^Mull ; the 
several pearly tints discernable in fine complexions 
must be made with blue verditer and white. When 
you begin the eyes, draw them with aicrayon in- 
el.ned to the. carmine tint. Whatever color the 
frises are of, lay them in brilliant, and at first not 
loaded with color, but executed lightly ; ^ no notice 
IS to be taken of the pupil yet ; let the light of the 
eyg incline very much to a blue cast, cautiously 
avoiding* a white staring appearance, (which when 
once introduced is seldom overcome,) preserving 
a broad shadow^thrown on its upper part by the 
eye'lasn. • 


A black and heavy tint is also to be avoided in 
the eye-brows, is therefore best to execute them 
like a broad glowing shadow at first ; on which in 
the finishing, the hairs of the brow are to be 
painted, by which method the former tints will 
show themselves through, and produce a pleming 
effect. Begin the lips with pure carmine and lake, 
and in Che shadow usS some carmine and black ; 
the etroDg vermillion tinte ehonld be laid on ato- 
warde, from the corner of the mouth with carmine, 
brown and greens vkriously intermixed. 
hair is dark you should preserve much of ^c lake 
and deep carmine tints thereon ; after you have 
covered over, or dead colored the head» you mMt 
sweeten the whole together with the finger, « a 
stump. Beginning at the strongest light upon^he 
forehead, be cautious not to smooth of sweeten it 
too often, as it will give it a thin and scanty effect ; 
if yon find it necessary you must replenish the 
picture with more color. When the bead is tole- 
rably adorned, the back ground is to be begun, but 
in a different way; it is laid in very thin and. 
rubbed into the paper with a stump. Near the 
face the paper should be almost free from color, m 
by its thinness it will give both a soft and solid 
appearance; the above method being properly 
executed^ will give the appearance of a painting 
principally composed of three colors, viz., cwmine, 
black and white, which Is the best preparation for 
producing a fine crayon picture. 

The next step is to complete the back groimd 
and the hair, as the dust in painting these will tgU 
on the face and Injure it ; from thence proceed^ to 
the forehead finisMug downwards. ^ In painting 
over the forehead the last time, begin the highest 
light with the most faint vermillion tint. In the 
next shade succeeding the ligutest, you must work 
some light blue tints, composed of verditer and 
white, and sweetening them together with great 
caution ; some brilliant yellows may- also be used, 
but sparingly, and towards the roots of ^ the hair 
strong verditer tints mixed with greens will be of 
service. Cooling crayons composed of bjack and 
white should succeed these, and melt into the hair 
beneath the eyes, the pleasing pearly tints are to 
be preserved. In finishing the cheeks let the pure 
lake clear them' from any dust ; then with the lake 
may be intermixed the bright vermillion. The eye 
is the most diflQcult feature to execute to crayons. 
When you want a point to touch a small part with, 
break off a little of your crayon against the box 
which will produce a corner fit to work with in the 
minutest parts. 

The difficulty with respect to the nose is to pre- 
serve the lines distinct, and at the 'wme time so 
artfully blended into the cheek as to express its 
projection, gnd yet no real line bo perceptible. 
The shadow of the nose is generally the darkest 
in the face, carmine and Wruwn ochre, carmine and 
black will compose it best. Iff finishing the Ups, 
use strong vermillions, but with great caution. In 
coloring the neck, preserve the stem of a pearly 
hue, afld the light not so strong as on the chest : if 
any part of the. breast appears, its transparency 
must also be expressed by pearly tints, but the 
upper part of the chest should be colored with 
beautiful vermillions delicately blended with the 
other. • 

CHALK DRAWING. 

Charcoal is used for slightly skeli^ing in the 
outlines of figures ii^order tfi get the proportions 
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previous to making a drawing in chalk. The besi^ a piece of wire in the upper part of the flame when 
charcoal for this purpose is that of the willow ; it it will soon be covered with soot, which is not 

is cut into slips, and the strokes fitiade with it mayl the case when it is held in the blue portion, where 

be easily rubbed out. all the carbon is immediately and completely con- 

Black chalk is a fossil subktance resembling sumed ; and as the air is most rarefied and heated 


slaty coal, which is cut into slips for drawing. It 
is generally used in a port crayon ; it is much 
employed for drawing figiirts, and is the ^est sub- 
stance for this purpose in making drawings from 
plaster figures, or from life. It is more gritty than 
black lead, but is of a deeper black, and has not 
the glossiness of the former ; it may be procured 
hard or soft — the best is of two kinds, the French 
and Italian. White chalk is used together with 
blflck, for laying on the light for mellowing and 
sdftening the shadows into each other. Stumps 
are used — fbey are pieces of soft leather or blue 
paper, rolled up quite tight and cut to a point. 
Middle tint paper is of a brownish, 'or grey color, 
which is used for drawing upon with black and 
white chalk. 

In drawing after a plaster figure the eye will 
easily discover the general light and shade ; the 
mass of light should be kept broad and be well 
attended to before the smaller parts are divided. 
The outline should be exceedingly faint in such 
parts as receive the light. The shadows may be 
laid on by drawing parallel curved lines according 
to the situation of the part, crossing them occa- 
sionally, and softening them in with more delicate • 
lines when necessary. All the parts of a human 
ffj^ure are composed of curvtd surfaces, no straight 
lines are ever admissible ; every line should have a 
graceful turn. Care should he taken that no lines 
ever cross each other at right angles, neither 
should the crossings be too oblique, as then they 
are confused ; a proffer medium will be acquired 
by the study of good drawings, or prints. Rubbing 
the shadows in with a stump is a very expeditious 
way, and produces a fine e^ect, but it should be 
used with discretion, as it is better to execute the 
shadows in a clear and regular manner by soft lines. 

ON THE FLAME OP A CANDLE. 

On examining the flame of a common candle, we 
find that it consists of three different portions ; the 
lowest part which is blue, the dark centre, and the 
main body of the light which is the brightest. 
The cause of these differences we shall proceed to 
explain, premising, however, that the flame of the 
candle is caused by the ignition of the carbon into 
which the wax or tallow is coinerted by the red hot 
wick. 

This carbon at the lowest part of the flame 
immediately meets with a current of fresh air, and 
is effecfually burned, none escaping in an ignited 
state, which is the case higher up. * That this is 
the true reason may be proved by supplying plenty 
of air to the upper f^rt by means of a blowpipe, 
when that portion will become blue on account of 
the sudden and complete combustion of its carbon 
by the full supply of air. 

Higher up, however, through the greater quantity 
of carbon evolved, and the rarefaction of the 
atmosphere in its immediate neighbourhood by 
the heat, the supply of air is less ; and, conse- 
quently, the carbon is diffused and floats in an 
ignited state during comV>u8tion, and is not com- 
pletely bun^l, for a portion remains unconsumed 
in the shnpd^of smoke^or soot^as is seen by holding 


at the top, (which is the cause of the pointed shape 
of the flame,) therefore at that part the carbon 
receives least air, and consequently most smoke is 
evolved. 

But in the interior of the flame the carbon can 
receive no air, whence it is unconsufcted while 
ther6%ind forms the dark central part. This un- 
burnt vapour of carbon may be led away by meats 
of a short tube, at the end of which it can be 
ignited) thu| forming a second flame, which if 
large enough might be tregted in the same way, 
thus producing a third ; and satisfactorily demon- 
strating that the dark portion consists of the 
unburnt carbon. 

These then are the reasons of the various colors 
in the flame ; at the lowest part the carbon is 
completely and suddenly burned, *produang the 
blue flame ; in the interior it is nneonsume^ 
forming a dark centre, and on the outside it floats 
in a state of ignition during combustion, the supply 
of air not being sufficient, to pfoduce complete 
combustion. • 

From our knowledge of the qp^istruction, if we 
may so term it, of the fl^e, wc derive several 
practical advantages ; for we see that by intro- 
ducing a supply of air into the centre of the flame 
it would be consuiflbd arid the light increased. On 
this principle the Argand burner is formed, where 
the air rushes up the interior of the tubular wick ; 
thus the carbon gets more air and the light is 
increased. Yet the carbon is now entirely con- 
sumed and soot is formed, so that if we could draw 
more air to its support by any means, the smoke 
would cease and the light would be brighter. 
This we effect by the lamp glass, which acts as a 
chimney, creating a swift ascent of fresh air, and 
yet by its transparency offering no impediment to 
the light. 

• But if the wick be turned up too high, more 
carbon is evolved than can be consumed, and it 
therefore smokes, which is also the case where the 
air holes are stopped by dirt, burfit wick, oil, &c. 

And, in conclusion, by greatly augmenting the 
supply of air by the blow-pipe, the heat and in- 
tensity of the flame is so much increased that we 

are enabled to fuse glas^ and wen metals. 

— 

JpoikSE. 

The coffee shrub i/a plant of the same family as 
madder, namely the rubiacese of Jussieu, and is 
arranged by l^nne in his class Pentandria, and 
order Monogynia. There sre several species of 
coffee ; the only one cultivated for use is the 
Coffea ArWtca of modern botanists.* It is a native 
of the Upper Ethiopia, and grows about 14 or 20 
feet high : the branches come out in pairs, opposite 
each others and crossing the pair of branches that 
Com.e out below and above them ; the leaves aro 
somewhat like those of the bay, but less dry and 
thinner ; the flowers are white, and succeeded by 
a berry like a cherry, filled with a yellowish pulp, 
and two small horn-like beans, flat and grooved 
on one side, and convex on the other. • * 

It was a few years before l.'iOO that tl)e infusion 
of these berries came into use as a drink, and it 
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lias slowly extended itself through most parts of 
the civilized world* except China and Morocco, 
in which the use of tea is more comn^Q/i^ than that 
of cofTte drink. 



The Coffee Tree . — Caffea Ardbiea. 


" It was probably the elastic homy nature of 
these beans, which renders them . very diflScult 
flther to powdei^or for the water to penetrate, that 
originally led the users of coffee drink to roast the 
beans to a brown color, in order that they might 
grind them more*f asily, and extract the Tirtnes of 
it more speedily. The roasting not only perfectly 
answers these purposes, but also developes the 
aroma or.odorous principlc^of t^e coffee bean. 

In order to roast coffee properly, the uses of 
roasting must not bedost sight of, namely; to de< 
stroy the horn-like tenacity of the green bean, and 
to develop its fine scent. Too much heat would 
destroy the chemical elements which ought to be 
preserved, and would substitute in their place 
others which are entirely different in quality. That 
fine scent, which pleases so greatly tlft admirer of 
good coffee, is'succeeded, when the coffee is over- 
roasted, by a bitter taste and burnt smell, which is 
far from pleasant, and even disagreeable. If, on 
the other band, the roasting process is under- 
done, and the heat to which athe beans have been 
exposed has not been sufficient, then the raw 
smell of the coffeq, remains, and of course dimi- 
nishes tlw ardma, which requires a certain heat to 
deaelop it. There is of course adjust medium to 
be observed. Well -roasted coffee* ought to have a 
pale chocolate color e^juallya spread over it, which 
is wel> known to those who are in the habit of per- 
forming thia op^tian ; but ^Ms never necessary 
to look lb th^amted begns, the ^ent is sufficient ; 
for when the true aroma is developed, and fills the 
surrounding atmosphere with its delicious scent, 
then is the time to stop the roasting. After this 
period, the oil acquires a burnt flavor, a scent 
somewhat resembling that exhaled by embers of 
tobacco is perceived, and instead of goo^roasted 
coffee, there is obtained a bad kind of charcoal. 

Considering the importance of this operation, it 
is no wonder that some of those who are very fond 
of coffee drink, although they would feel a^amed 
in^busying themselves in any other department of 
household economy, yet do not hesitate to roast 
their own coffee, not only at home, but evmi with 
their own hands. The fragrancy diffused by the 
roasting seems to delight them ; and they appear 
to enjoy, by anticipation, the pleasure they shall 
feel in the drinking of the infusion. 

Good jraw coffee^loses from 16 to 20 per cent, of 


its weight by roasting ; if it loses more it is cer- 
tainly over-roasted. Many different modes are 
used, and each has its admirers ; but there is in 
fact only a singla rule to be observed, namely, to 
use the proper degree of heat, and keep it up at fhe 
same point until the roasting is finished. Whether 
the roaming is perforrqed in close or open vessels ; 
whether the coffee is left to cool in the roaster, or 
is turned out, or even laid between cloths, appears 
indifferent. If, indeed, the roasting is carried by 
accident too far, the coffee shffiild be im|fiediately 
spread out thin on the floor, to cool it as soon as 
possible. In all cases, when cold, the roasted 
coffee should be put into tin-plate boxes, and kept 
from any moisture. • 

The chemists have made comparative analysis of 
raw and roasted coffee, of which some account may 
hereafter be given ; but at present there is room 
only for detailing the best modes of making the 
coffee drink. 

It being well known that the chemical action 
of solvents is hastened, in general, by reducing the 
solvent to powder, it is necessary to grind the 
roasted coffee more or less fine, as it is intended to 
use the water less or more heated. To reduce 
coftee to too fine a powder, although it would re- 
quire only slightly warm water to extract its 
soluble parts, yet it would be inconvenient in other 
respects, for the powder would pass through the 
* strainers of the coffee pot, and by also remaining 
suspended in the water would render the clearing 
of the drink difficult. At all events roasted coffee 
should never be ground but the moment before it 
is used, as otherwise it loses much of its fine scent. 

It now remains only to say a few words respect- 
ing the making of the groivid roasted coffee into 
driDki*-and here the grand points are, not to lose 
the fine aroma, and not to extract the bitter, acrid, 
resinous element^ of the coffee. To avoid both 
these inconveniences, it is necessary tbait the coffee 
drink should not be made with too much heat as 
this would dissipate the aroma in vapours, and 
cause the water to dissolve the resin. The coffee, 
therefore, must not be boiled in the water, and 
still less is it proper to boil the grounds over again 
with fresh water, as is done by some persons. 
Coffee drink made from the grounds, when it is 
added to that made from fresh ground coffee, gives 
it indeed a fine deep color, but the taste of the 
drink is very bad. 

It is not even necessary to pour boiling or even 
warm water upon the ground coffee : cold water, 
if sufficient time is allowed, makes equally good 
coffee drink, for the elements to be extracted from 
the roasted coffee are extremely aoluj^e in water. 
But if the coffee Is required to be prepared in 
haste, hot water must be used. ^ 

It is universally agreed on by the french ama- 
teurs of coffee, that coffee drink is never so good 
as when, after being made with cold water, or with 
hot water and cooled, it is heated over again, 
carefully avoiding a boiling heat. Thii heating 
over again is supposed to cause the various elements 
which produce the fine flavor of this drink, to 
unite more intimately ; and this may be the real 
fact. The excellency of the coffee sold at Paris is 
well known ; and this is always made one day and 
heated over again the ne^t day, when wanted. 
A further advantage attends this knowledge, of 
consequence to single persons who, ta summer 
time, do not keep a firkin theil chambers, that by 
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mfrely pouring cold WAter on the ground coffee 
over night, and straining It in the morning, the 
strained liquor may, while they arc dressing, be 
heated sufficiently for drinking over a lamp ; and 
this gives coffee a superiority over tea for. the 
breakfast of such persons; as tea requires the 
water to be boiling hot, in^ order to ex^et its 
virtues ; and of coarse requires a fire to be lighted. 


?/lEPARATION OP CATGUT. 

Catgut for Clock-makers.’-^Thit kind must be 
very fine : and of course requires the smallest in- 
testines, well prepared with potash. Sometimes 
, the/ are made by cutting, with a particular kind of 
knife, the intestine into two strips. The knife, 
which is fixed on a table, has two edges, in opposite 
directions ; and above them a ball Of lead, which 
is introduced into one end of the intestine: 
and by drawing the latter continually over the ball, 
the projecting blades cut it into two strii>s, which 
the workman holds, one in each hand, drawing 
them regularly till it be cut quite through. 

Watch and clock-makers also use catgut of 
various sixes, consisting of more than one intestine, 
and made like the musical instrument cords ; which 
we shall next describe. 

Catgut for Musical Instruments . — Of all the 
cords from intestines this kind is the most difficult 
to make, and requires the greatest care and ability of 
the workman. It is acknowledged that for many years 
they have been made in England as well aa in Italy, 
with the exception of the treble-strings for violins, 
which our manufacturers have not been able to imi- 
ute, but on a very limited scale. This is either 
owing to the different^: in quality of the intestines, 
or some other unknown cause. Whatever it be, 
we are still tributary to Naples for this article ; 
and every exertion ought to be made to free us from 
this necessity. Experiments, made with skill, will 
no doubt succeed ; and the Society for the 
Encouragement of Arts, by calling the attention of 
artists t6 this subject, will have the glory of cou- 
tributiiig to the perfection of an art of which 
little is at present known. 

The cleaning and scraping of the intestines for 
this purpose, to free them from the fat, must be 
done with much more care then is requisite for 
other cords ; and when they have undergone that 
process, they must be steeped in an alkaline lye, 
prepared aa fdlows 

An earthen pan, holding six quarts, is filled with 
water, an4 three pounds of potash are added to it ; 
which must be well stirred, and suffered to subside. 
In a aimilarareBsel, full of water, placed by the side 
of it, At put five pounds of pearl-ash ; leaving that 
alao to sewe. If it be wished to make use of this 
solution within a short time, it will be necessary to 
add to it a little a]|pm-water, which will clarify it 
quickly. 

The scraped intestines are now put into earthen 
pans, so as about to half-fill them. The pans are 
then filled up with the solution of potash, with as 
much water added at to double the quantity of fluid. 
This liquid is changed twice a day, increasing ita 
strength each time, by adding more of the solution 
of pearl-ash, and diminishing progressively the 
quantity of water ; so Cthat the last solutions be 
the strongest. The intestines gradually become 
whiter, aiffi begin to swell. After having suffered 
them to iiisccrdie frikm thre£ to five days, or more 


according to the state of the atmosphere, the 
operation proceeds as follows : — 

Every time that the alkaline solution is changed, 
the pans are placed upon the box called the re- 
refreshers, placed on a table, or on tressels, iu a 
slanting direction, so as to facilitate the running off 
. of the water. This box roust be large enough to hold 
the frame on which the cords are to be stretched. 
The intestines are scraped with the edge of a copper 
cube held in the left hand. The forefinger of the 
left hQ|id is placed near to the edge of the copper 
cube ; whilst with the right hand each intestine Is 
drawn over the edge of the disk or cube, and be< 
tween the forefinger. 

When they have all been treated in' this manner, 
and placed in a fresh pan^ a stronger alkaline 
solution is poured on to them than that from which 
they were last taken, as we have before mentioned. 
This operation is necessary for cleansing the in- 
testine of its greasy quality, and bringing the cords 
to perfection. 

As soon as it is perceived thst^ the iLtestines 
begin to swell, and some little bubbles appear on 
their surface (for in this state they rise in the 
water,) it is necessary to twist them immediately , 
or they will begin to shrivel ; which sometimes 
happens, particularly in summer, and occasions the 
loss of the intestines, and also thv''time spent over 
them. In hot weather, the intestines are, indeed, 
moat easily cleaned from fat ; but then the workman 
must be.jinore than ordinarily attentive ; and the 
different lyes for 'the washings must be- made 
stronger with alkali, and applied more quickly. In 
winter, all goes on in better order, and (he operation 
is more certain. The manufacturers of this article 
generally place their workshops in cool places, 
where there is a little dampness. 

The intestines being now ready to be twisted, they 
are taken oufl of the akaline solution. Some 
manufacturers plunge them again into fresh water, 
and wash them well therein ; but, allbough they 
become, by this method, of a better color, and 
take the sulphur better, they run the risk of being 
weakened. 

To twist and finish the cords a machine is used — 
a kind of frame, two feet high, and five feet long ; 
on one end of which are placed a number of pegs ; 
and in the opposite end are bored, with a large 
auger, a number Wholes, inclined in such a way, 
that when pegs are pli^ced in them, to attach the 
cords to, they may not be lialfle to slip and come 
out. The intestinefi iiw now seldbted according to 
their size ; and tx/s or three o^ thl^^ are ti ken, and 
the ends twisted round one of the pegs first placed ; 
and the other ends are carried to the opposite ones, 
and attached to them. Two turns of the intestines 
around the pegs are sufficient to prevent their 
slipping. When fixed to the pegs they must not 
be dra^ |ight ; as they would be subject to snap 
during thb twisting, if sufficient plky were not given 
to them for that operation. 

If any of the intestinea should be found too short 
to reaoli the opposite side of the frame, they must 
be lengthened, by pieces cut off any others which 
may be too long; an * care must be taken to make 
the ligature near the last placed peg, to preserve 
the cord of an equal size tu its whole length ; at 
otherwise it would be false in its tone. 

The frame being filled up in the manner we have 
described, two or three of the pegs, bearing one end 
of the intestines, are fixed to the spindles, if (he 
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machine contains several, and turned round several 
times ; passing the finger and thumb of ihn left 
hand frequently from one end of the oprd to the 
other, beginning at the spindle. When all the 
cords h*ave undergone this operation, and the pegs 
are all replaced, the whole frame is placed in the 
sulphuring closet, with several others ; as it would 
uot be worth while to sulphur one at a time. 

The snlpburipg closet is placed in a damp place 
surrounded as much with water aa posaible* An 
earthen v^el, containing the sulphur, is placed in 
it, with the frames ; the sulphur is then set on fire, 
aifd the closet well closed in every pari, to confine 
the fumes. When the cords have remained a 
^u^^icient time-^which, of course, varies in some 
measure according to circumstances — the frames 
are taken out, and placed on the rejresher^ and 
rubbed with a horse-hair cloth. This done, they 
are again placed in the frame, twisted anew, and 
returned to the sulphuring ciuset, to undergo the 
8 ime process as before. If the state of the at- 
inospherfi requile it, the whole of these processes 
-r.'.nsi ho twice or thrice repealed; and they are 
then left to dry. 

wWhen the cord is sufficiently dry,* it is known 
by its not running up when a peg is taken out, and 
remaining aliff and straight, instead of flagging. If 
dry enough, theywre well oiled with good olive oil 
and coiled up into rings for sale. become 

belter by being kept some time. 

To make the fourth strings for violins, •or any 
other sized cords, intended & be covered with metal- 
wire, the process is sq well known, that it need not 
be here described. 

The whole success of these operations depends 
principally on the ability and experience of the 
workman in managing the different washings, 
stretchings and twisting, and in a judicious use of 
the Bul j^iur. When the cord is too much sulphured, 
if. reaflily snaps ; and on the contrary, when it is 
nut enough so, it stretches too much, and never 
keeps iu tune. 

We may conclude, that there is no fixed rule yet 
adopted for the success of thi|i branch of manufac- 
ture ; but wc have much expeotatioii that we shall 
soon be able to succeed as well as the Italians. 

• PATENT GELATINE ; 

AS PSEPAaEO BY MB. NELSON, THB FATBNTBB. 
Many of our readets must have seen a beautiful 
article exhibited for sale in some of the London 
shops called **Jifepared Gelatina,” and which is 
adapted for the making of jellies and soups— being 
nutritious, pure, and tastelesa, until flavored 
according to the purpose for which it is intended. 
The method of manufacturing this excellent article, 
<for excellent it is ), is described as follows by the 
Patentee ; — ^ 

** When the ohttings of skins, parchment, Ac., 
have been freed from hair, flesh, and fat, and washed 
clean in cold water, I score the grain side of them 
to the depth of about an eighth part of an j^cb, in 
lines about an inch apart in order to freiUtate the 
afition of the alkali which 1 use, and to lendiit such 
action more uniform. I then macerate ^lem in a 
cauatic solution of alkali at a temperature of about 
60 yegrees Fahrenheit, using for this purpose brick 
vats, or vessels lined with cement in the ordinary 
manner, and these vats or vessels, which I call the 
mareratiiig ve&sala, nuist be oMered wiili lids ex- 


cluding the funeral atmosphere ; any vessels which 
are not acted oppn by the alkali may be used. 1 
1 thus macerate the cuttings until I can pass a fork 
or any other simijjir instrument through them with 
little resistance, and I generally And that they are 
sufficiently macerated in about ten days. The alkali 
which I prefer for my solution is soda, and 1 pre- 
pare myosolution in tffe ordinary metihod, using 
three parts of the common soda of commerce, with 
two parts of fresh-burnt lime to sixteen parts water, 
or any quantity of fresh burnt lime* sufficient to ren- 
der the solution caustic may be used. V^enthe pro- 
cess of maceration is sufficiently complete, as already 
pointed out, I remove the cuttings from the solution, 
put them in vessels similar to the macerating vesaq^s, 
and which must also be covered with Ijpie, exclud- 
ing the general atmosphere, 1 leave them in such 
vessels thus cpvered until they have become suffi- 
ciently soft. It will be ascertained whether they 
have become sufficiently soft by passing a fork or 
other similar instrument through them, and when 
they have become sufficiently soft, the fork or other 
instrument will pass easily through them. Whilst 
the cuttings are thus left to become soft, they must 
be kept at a temperature between 60 and 70 degrees 
Fahrenheit, and as they become sufficiently seft as 
above pointed out, I remove them, and I slice or 
split such of the cuttings ae are materially thicker 
than the others, in order to bring them to the 
igame, or nearly the same, thicknesa. 1 then put 
the cuttings into wooden cylinders, placed in watgr 
vessels filled with (‘.lean cold water, but care must 
be taken not to put into any cylinder more than 
half the quantity which it is capable of containing. 
These cylinders, which I call washing cylinders, 
must be constructed in such manner as to allow 
water to pass freely through* them, and they may 
be fitted in the water vessels in any convenient 
manner to allow of their revolving within such ves- 
sels. I secure the cuttings within these cylinders 
and then I cause the cylinders to revolve slowly in the 
water. I have found cylinders of three feet in diame- 
ter a convenient sixe, and I cause these tq revolve 
at a speed of about one revolution in a minute. 
Whilst the washing cylinders are thua revolving, 1 
cause a current of water to be kept up through each 
of the water vessels by means of an aperture at the 
bottofu of the vessel at one end, and a pipe at the 
top of the opposite end, through which pipe clean 
cold water is continually supplied. 1 continue the 
cylinders revolving in a current of water, as 1 have 
described, until the alkali is sufficiently washed out 
of the cuttings, and i generally find six or seven 
days sufficient for this washing, when I use cuttings 
of ordinary thickness ; but when 1 use cuttings 
which are thicker than these 1 contiout the washing 
in proportion to the thickness of such cuttings. 
When the cuttings have been thus washed I remove 
them from the washing cylinders and place them in 
a wooden closet, constructed in She ordinary method 
to prevent the escape of gaa, and therb expose them 
to the direct action of aulphuroni scid ^produced 
by*tbe combustion of sulphur wUhin the closet. £ 
continue the cuttings thus exposed to Uie direct 
action of this gas, nntU they have a alight excess of 
acid, and I ascertain whether they have an excess of 
acid by testing them withlitmna paper in the ordinary 
manner. 1 Sen remove them from the closet and 
press them by any ordinary means to separate as 
much water as possible; and after the^have been 
thus pressed I put them intp glazed earthenware 
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▼esselsi or any other vessels which are not acted upon 
by acid. 1 call these vessels steam-baths, and 1 ap- 
ply steam to them in the manner usually employed 
for heating steam-baths, but any other convenient 
means of heating them may be usM ; I thua bring 
the cuttings to a temperature of about 150° Fahr., 
and 1 keep them at this temperature ; by means of a 
suitable wooden intrument f stir or agiti4e them 
until they are almost entirely dissolved. The liquid 
thus formed is gelatine, and 1 separate it from the 
residiuum which remains undissolved by straining, 
and put It into vessels which 1 call settling vessels, 
and which are constructed in the same manner as the 
steam -baths. I heat these settling vessels in the 
manner which I have already pointed out for heat- 
. ing the steam-baths. Whilst this liquid gelatine 
is in these sAtling vessels it should be kept at a tem- 
perature between 100 and 120° Fahr^, and 1 allow 
it to remain undisturbed in the settling vessels, for 
the purpose of clearing it, until I consider the im- 
purities which it contains have sufficiently settled or 
subsided. I generally find nine hours sufficient for 
this purpose, but if the impurities have not suffi- 
ciently settled or subsided in that time, I prefer to 
clear it by straining it through a woollen cloth. I 
remove the liquid gelatine from the settling vessels 
by means of a syphon, but any other suitable means 
may be used for this purpose, and after it has been 
sufficiently cleared 1 pour it upon slabs, which I 
call cooling-slabs, to the depth of about half an inch. 
Tjiese slabs may be of stone or marble, but they 
must have frames of some convenient material, at 
least half an inch in depth fitted to their edges, and 
care should be taken to place the slabs in cool situs- 
tions. I aUow this gelatine to remain upon the 
slabs until it becomes cold and sets into a firm sub- 
stance, and 1 then cut ft into pieces, and wash these in 
the washing cylinders and water vessels which I 
have already described, in the same manner as 1 
have already mentioned for that purpose in respect 
to the cutting, as 1 take them from the macerating 
vessels. This washing must be continued until the 
excess of acid is entirely, or nearly altogether re- 
moved from the gelatine, and I generally find that 
three days are sufficient for this purpose ; but I 
ascertain whether the excess of acid has been re- 
moved by testing the gelatine with litmus paper in 
the ordinary manner. After the excess of acid has 
been removed, I take tbe gelatine from the cylin- 
ders and put it into the steam-baths, and then dis- 
solve it by applying heat to the baths in the man- 
ner which I have already pointed out for that pur- 
pose ; but it will be deurable to avoid raising the 
temperature of tbe gelatine above 85° Fahr. When 
the gelatine has been thus completely dissolved, 1 
pour it ^ain^upon the cooling slabs, as before, and 
I allow it to remain until it becomes again cold, 
and sets into a firm substance. 1 then cut it into 
pieces and dry it upon netsby exposure to a current 
of cool dry air, whev dried it is fit for use.*’ 

The gelatine of the second quality is prepared, 
without the aid of any alkaline solution, by steeping 
cuttings in a weak solntion of sulphuric acid, or 
subjecting them to the direct action of sulphurous 
acid gas, until in either case they have imbibed ** an 
excess of acid.” After this they are kept in wooden 
barrels for three weeks, at a temperature of about 
70°, and then put into il steam-^th and entirely 
dissolved. * A liquid gelatine is then obtained, which 
is treated i^«the same manner as the liquid gelatine 
mentioned in the profess be^re described, until it 
is completely dried and fit for use. 


MISCELLANIES. 

Tracing Paper, — Dissolve one ounce of powdered 
clear white rosin in 2 ounces of spirits of turpentine 
— then add 30 drops of the essence of lemons-; shake 
it well for a few minutes. With a clean painter’s 
tool, varnish a sheet of tissue paper with the com- 
pound ; hang it up to dry for 30 or 40 minutes, 
then give the other side a coat with tbe same fluid. 
The tissue paper so prepared is beautifully transpa- 
rent, ^nd it will keep its appearance for pvars. The 
chief Hisadvantage is that it is apt to stick to the 
fingers when warm. Nut oil and Canada balsom 
applied hot, is for this reason superior ; some persons 
use nut oil only. » 

To make Spruce Beer, — Put four gallons of boil- 
iug water into a tub or cask with four gallons of cold 
water, by which you will get the proper degree of 
beat ; then add eight pounds of treacle, and two or 
three table spoonsful of the essence of spruce : stir 
these thoroughly well together, and add a quarter of 
a pint of good yeast. It is now t1) be kept in a 
temperate situation till the fermentation is somewhat# 
abated, (which will be in about 48 hours), and then 
bottled off, whbu in two days it will be fit for use 
Color produced in Plate Glass by the Sun* a 
Rays, — “ It is well known,” Mr, Faraday remarks, 
that certain pieces of plate glars acquire by de- 
grees a purple tinge, and ultimately become of a 
comparatively deep color. The change is known to 
be graduil, but yet so r<upid, as easily to be observed 
in the course of two or three years. Much* of the 
plate glass which was put a few years back into some 
of the houses in Bridge Street, Blackfriars, though 
at first colorless, has now acquired a violet or purple 
color. Wishing to ascertain whether the sun’s rays 
had any influence in producing this change, the fol- 
lowing experiment was made : — Three pieces of plate 
glass were selected, which were judged cajfkble of 
exhibiting this change; one of them was of a^ slight 
violet tint, the other two purple or pinkish, but the 
tint scarcely perceptible except by looking at the 
edges. They were each broken in two pieces ; three 
of the pieces were then wrapped up in paper, and set 
aside in a dark place, and the corresponding pieces 
were exposed to air and sunshiny. This was done 
in January, and in the middle of September ^hey were 
examined. The pieces that were put away from li jht 
seemed to have undergone no change; th6se that 
were exposed to the sunbeams had increased in color 
considerably ; the two paler the most, and that to 
auch a degree, that it hardly would hav' been sup- 
posed they bad once formed part oi sanlb pieces 
of glass as those which bad been set aside. Thus it 
appears that the sun’s rays can exert chemical powers 
even on such a compact body and permanent a com- 
pound as glass.” 

^ 

QUERIES. 

201— Why does a piece of bread neutralize the effects of 
pungent mustard ? 

208 — Why Is It Uiat light passing through a green woollen 
blind appei^ pink i^Annoered onpage 415, 

203— Why do liquids applied to wood cause it to appeiir 
darker than before?— -if nsioewd on page 415. 

204— Wbat will destroy the peculiar smell of naphtha ?— 
Answered on page 4\5. 

205— >How is bread to bo made without yeast }^Antu jrea 
on poge* 240 and 356. 

206— What Is the cause of some distilled spirits presenting 
a milky appearance when diluted with water ? And by what 
means is this to be prevented 'i^Answertd on page 415. 
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PRACTICAL MANAGEMENT OP BEES, 

( 

Im the practical management of bees, the formation 
end due arrangement of the apiary is, of some im- 
portance. The prime requisites are quiet and shelter 
from the extremes of heat and cold. Facing south- 
wards, the hires should be carefully screened from 
the north and north-east. A group of young tiftes, 
or a close-growing hedge, will answer the purpose 
well ; or advantage may be taken of a range of 
buildings, or a garden-wall. In availing ourselves, 
however, of the shelter of buildings, care must be 
taken to keep the hives at such a distance as to be 
clear of the rain-drops, and from the eddying winds 
caused bv such a locality. A distance of not less 
than eight or te^i feet should intervene between 
them and the screen; and of this space the half- 
breadth next the hives should be laid «with fine 
gravel, to absorb the moisture, and keep it free 
from weeds, grass, straws, &c. The space of 
ground between and in front of the hives, to the 
extent of at least three feet, should be covered in 
the same manner. 

Quiet is essentially necessary to their doing well. 
Bees do not thrive in the near neighbourhood of in- 
cessant noise. Tlie apiary, therefore, should be at 
a distance from smithies, mills, steam engines, ^c., 
and also from such manufactories as emit noisome 
smells. When circumstances will admit of it, the 
apiary should be placed in view from the windows 
of the f?'mily sitting-room. This will save much of 
the trouble incurred in watching at swarming time, 
as well as give greater security from marauders. 
The hives should be elevated about fifteen inches 
from the ground, on a single post or pede.stul, in 
preference to three or fou,**, which is the usual 
number. Vermin are thus prevented by the pro- 
jecting edge of the floor- board from climbing over 
and reaching the entrance. It may be laid down as 
a good rule to have the hives placed as far from one 
another os the extent of the apiary will admit. 
When standing at intervals of only two or three 
feet, the bees a^e very apt to quarrel amongst them- 
selves. They sometimes mistake their own proper 
domiciles when too much crowded together, espe- 
cially when hurrying homewards in the working 
season, or hastening to escape a shower, and the 
mistake is attended with fatal consequences. In 
feeding a weak hive, a close neighbourhood is parti- 
cularly dangerous ; the smell of the syrup is quickly 
diifus^ over the whole colony, and pillage generally 
ensues. In swarming, too, when the newly-departed 
emigrants are discouraged by a sudden blast or 
change of atmosphere, and the queen hastens to 
return to her old ^abode, her ignorance of the lo- 
cality (she having, if a young queen, never been 
abroad before) renders her very apt to mistake and 
enter a hive where she is by no means welcome, and 
the swarm following her, a bloody conflict takes 
place. * 

When the apiary is situated in a garden, there 
will be no want of bushes and low-growing shrubs 
on which the bees may alight when swarming. But 
when it is located on a lawn or smooth level, the 
swarpi is extremely apt to fly off altogether, or to 
take up its station on some high tree in the vicinity, 
from which it is diflicult to dislodge it. A few 
ever-green shrubs growing in fi 3nt of the hives, and 
at a few yards distance, will prevent this. Or if 
such on arrangement be, from particular circum- 
stances, not expedient, the &vil ma;f' be so fur reme- 
Jied by sticking into the rround, nw the apiary, 


some branches of trees, retaining their foliage, about 
the period when swarming may be expected. 

Water is essential to the operation of these 
insects during spring and summer ; a shallow 
pebbly stream in the vicinity will, therefore, be 
most advantageous, where they can drink without 
danger of drowning. Its absence should be sup- 
plied by artificial means ; and a shallow vessel of 
water placed in a seiduded and quiet quarter of the 
apiary, having a few smooth stones thrown it, 
of a size tp project above the surface, and afford 
footing to the drinkers, will answer the end. The 
neighbourhood of large sheets of water, however, 
or of broad rivers, is injurious ; the little foragers, 
in crossing during high winds or dashing rains, 
perish by hundreds in a single dify. 

Covered apiaries, or bee-houses, are common in 
England, and are, sometimes, though rarely, met 
with in Scotland ; they have their advantages, but 
are not without serious drawbacks. They afford 
shelter from the extremes of heat and cold, pd, 
when properly constructed, are also a complete 
protection from thieves. But when the number of 
hives is great, the expense of such structures is so 
considerable as to preclude entirely their being 
brought into common use. Besides, their confined 
limits render it necessary to place the hives quite 
close to one another — an arrangement^hich we have 
already noticed as a great evil. And, finally, in 
op*erating experimentally on any particular hive, the 
whole colony *is apt to take the alarm, and to cause 
a degree of confusion most incouvenient to the 
operator. 

A good thick coat of oat or rye-straw, if the 
hives be of that material, or if of timber, a well- 
seasoned and painted surtout of flr-plank, three- 
fourths of an inch in thickness, resting on the 
floor- board, and having a vacant space of an inph 
between it and the hive, will be quite sufficient 
security against the extremes of heat and cold, 
while rain may be warded off by thatching the hive, 
as is shown in Fig. 5. 

Hives are found of almost all shapes and sizes, 
and of various materials — flircumstances influenced 
sometimes by convenience, but oftener by the taste 
and fancy of the owners. In France',* particularly, 
where the culture of the bee has been muolF at- 
tended to, the variety of hives is very great ; but 
with few exceptions, they appear to be remarkably 
deficient in simplicity, ® 

Straw Hives, of the common bell-shape, with all 
their imperfections, will continue in ra, because 
they are easily made, and cost little-^CAUse the 
handling of them requires but little skill — and because, 
as long as the Ihfrocating system is persisted in, they 
answer the purpose well enough. It would be de- 
sirable, however, that more pains were bestowed on 
their form, *^0 concentrate the beat — to retain it, 
and thus to accelerate the hatching of the brood, on 
which so much depends, no shape is so well adapted 
as the globular. We would therefore recommend 
straw hives to be made in the form of a globe, 
having the third of its diameter cut away. (See 
Fig. 1.) Two rods or sticks of three-fourths of an « 
inch in thickness, forced through the hive at right 
angles to a line drawn from the entrance; and about 
an inch higher up than the centre, will be sufficient 
to support the combs. 

Wildman*s Storied Straw Hive . — This js pre- 
ferred by many to wooden hives on the same plan, 
from tlie persuasion that straw is a preferable nla- 
terial. It consists of two or more storLeSf each ' 
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seven inches in height, and ten inches in diameter. 
In the upper row of straw, there is a hoop of about 
half an inch in breadth, to which are listened six or 
seven wooden spars, each one-fourth of an inch 
thick, and one inch and a quarter broad, and half 
an inch apart from each other. To these bars the 
bees fix their eotnbs. 

In order to give greater steadiness to the combs,* 
and prevent being broken or deranged when 
the hive^ moved, a rod is run through the middle 
of it, ina direction across the bars, or at right 
angles with them. A flat cover of straw, worked 
df the same thickness as the hive, and twelve inches 
in diameter, is applied to the uppermost story, 
** made fast to the hive with a packing-needle and 
thread,” and carefully»luted. Before it is put on, a 
piece of clean paper, of the size of the top of the 
hive, should be laid over the bars, the design of 
wliich is to prevent the bees working in the inter- 
vening spaces. (See Pig. 2.) 

Grecian Hive , — This has long been in use in the 
Greek Ifilauds, and is sometimes called the Candiote 
Hive. It is in the form of a flower-pot, open at 
the top, and provided with a flat cover in the same 
flhmner as the ^ive last described. * As in this last, 
also, a certain number of bars are fastened to the 
uppermost roll of straw, each designed for the 
foundation of a flOmb ; and when prepared for use, 
the cover is laid above these bars, fixed at the edges 
by wooden pins, or sewed witli pack-thread, and 
having the joining care^lly plastered with clay. 
(See Hg 4.) This hive afTords considerable facilities 
for forcing the beea to work in wax. It is only 
necessary to remove one or two of the combs, 
and the bees will immediately commence filling up 
the vacancies. In this way, a portion of their 
honied stores may be abstracted without difficulty, 
and v^hout having recourse to the barbarous practice 
of suimeation. It affords also the means of making 
artificial swarms. It will be observed, that hi con- 
sequence of the diameter of the hive gradually 
diminishing towards the bottom, rods inserted 
through the body of the hive are rendered unneces- 
sary, the wedge-like forme of the combs serving 
sufficiently to support them. ” The hives,” says 
Wheeler, in his Journey into Greece, ** are made 
of willasvs or osiers, fashioned like our common 
ddit-baskets, wide at top, and narrow at the bottom, 
and plastered with clay or loam within and without. 
The tops are covered with broad flat sticks, which 
are Also plastered over with clay ; and to secure 
them frond^the weather, they cover them with a tuft 
of straw as yfno. Along each of these sticks, the 
bees fasten their combs ; so that a comb may be 
taken out whole, and with the greatest^ ease ima- 
ginable. To increase them in spring-time (that is, 
to make artificial swarms) they divide them, first 
separating the sticks on which the coml» and bees 
are fastened frpm one another with a* knife; so 
taking out the first comb and bees together on each 
side, they put them into another basket in the same 
order as they were taken out, until they have equally 
divided them. After this, when they are both again 
qpcommodated with sticks and plaster, they set the 
new basket in place of the old one, and the old one 
ill some new place. And all this they do in the 
middle of the day, at such time as the greatest part 
of^he bees are abroad, who at their coming home, 
without much difficulty, by this means, divide 
themselves’ equally. In August, they take their 
honey; which they do in the day-time also, tlie bees 
being thereby, say they, disturbed the least ; be- 


ginning at the outside, and so taking away, until 
they have left ^ly such a quantity of combs in the 
middle as they judge will be sufficient to maintain 
the bees in winter ; sweeping those bees that are on 
the combs into tlie basket again, and covering them 
anew with sticks and plaster.” 

Bee-Bojcee . — ^The respective merits of straw-hives 
and b0e-boxes have bften been made the subject of 
discussion. Certainly those of straw have a de- 
cided superiority over those of wood, in respect to 
their capability of maintaining, an equable tem- 
perature, from the non-conducting queffity of the 
material of which the former are constructed. The 
latter are more easily kept clean — they furnish 
better means of defence against vermin — they are a 
great deal more durable, and afford a much /reatec 
facility for operating experimentally* and studying 
the nature o( their interesting inmates. And what 
is always of importance in matter of rural economy, 
their cost, at least as regards the simpler kinds, is 
very little more than that of the straw hives ; and if 
we take their durability into account, it is actually 
less. But the nature of the material of which they 
are made, rendering them easily affected by varia- 
tions of the external temperature, furnishes an im- 
portant and well-founded objection; for notwith- 
standing oU the precautions used, no practicable or 
manageable thickness of material, nor wrappings of 
straw ropes and straw covers, have been found 
effectual in remedying this defect. Therefore, those 
who cultivate bees for the sake of their prqduc^ 
only, and who have no particular desire to study 
minutely their natural history, or to witness their 
proceedings in the interior of their dwellings, will 
do well to adhere to hives of straw. There is a 
greater variety of form and^structure in the wooden 
hives, than in those of straw ; but the storied kinds, 
of various dimensions, are most generally used. It 
is quite immaterial of what shape these boxes are, 
provided the safety of the bees, and the conve- 
nience of inspecting their operations and taking 
tlieir honey, be at all times regarded in their con- 
struction. So, also, to describe even small part 
of what are found so varied, would be at best im- 
perfect and nnsstisfactory. 'J'hey may be made of a 
single box, as represented in Fig. 4, or consist of a 
greater number united as in Fig. G. Though to the 
latter construction, is the same objection as that 
made to the too close approximation of hives of any 
kind. Some part of a wooden hive should at all 
times consist of a glass window, covered, however, 
on the outside with a shutter ; the use of this 
window is to enable the master to inspect the Inside 
of the hive, that he may judge of its state, as to its 
fulness, and the health, activity, andjiwarming of its 
inmates. • 

RESEARCHES ON CHARCOAL. 

BT M. CHEUiaaEUSSB. 

Men of science, both ancient and modem, have 
published a great number of works on the pro- 
perties of charcoal, and notwithstanding the extent 
of their researches, the most of their laboura are 
incomplete. 

In considering charcoal with respect to electricity, 
they have remarked that some charcoals give a free 
passage to that fluid, wl^le others refuse to transmit 
it ; but they have not analysed the circumstances of 
this phenomenon. \ 

On the other haul, char4oals have been regarded 
in general as bad conductors of caloric ; never- 
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thelesflf experience shows that that there is a great 
difference between them in this respect. 

If the labours undertaken on the hygrometric 
properties of charcoal are examined, it will be seen 
that they have uot been pursued. 

The combustibility of charcoal has been studied ; 
but the results presented leavf^ much to be desired. 
The state of imperfection in which our kndwledge 
of charcoal is found, at present, has led me to 
submit the properties of this combustible body to a 
new examination. 

Charcoal may be found in two states relative to 
its faculty of conducting electricity ; the same takes 
place with regard to its power of conducting caloric, 
and tbe same sort which conducts electricity likewise 
conducts calorif. 

Finally, charcoal from the same piece of wood 
will be found more or less combustible, according 
to its state of carbonization. 

Carbonization , — If two pieces of wood, produced 
by the same branch, be taken and submitted to dis- 
tillation in a retort of stone-ware or porcelain, until 
no more vapours pass off, two pieces of charcoal 
will be produced of the same nature, and in the 
same state of carbonization. 

If, after this first carbonization, one of the pieces 
of charcoal be replaced in the retort, and be heated 
to redness, from these two operations two pieces of 
charcoal will be obtained, which will possess very 
different properties. 

All sorts of light and heavy wood that could be 
procured, both native and foreign, submitted to 
these two distillations, have given charcoals which 
presented the same differences. 

Charcoals from animal substances, produced by a 
first distillation, could not be made to change their 
state but by a violent degree of fire. 

To change the property of vegetable charcoal, it 
was sufficient to make the fire red ; the method of 
applying the heat is indifferent. Whether the ope- 
ration is performed in close vessels, or in the open 
air, the result is the same. If it is effected by igni- 
tion, the mode of extinction is equally indifferent. 

In general, charcoal may be found in two op- 
posite states, resulting from the intensity of the heat 
which has been applied to them during their pre- 
paration. 

Conductihility for jB/ecfricify.— It has been long 
since remarked, that among charcoals some had the 
property of transmitting the electric fluid, but the 
study of the circumstances which accompanied this 
faculty has been neglected. 

In the experiments which I am going to recite, 
all the charcoals in their first state of carbonization, 
and which ara. newly prepared or dried, do not 
conduct electricity, and they do not become con- 
ductors but when they have undergone the action of 
a strong fire. 

A fact which it is iiqportant to notice is, that the 
charcoal which is not a conductor does not develops 
electricity by its contact with zinc or iron, and 
when it is a conductor, it produces electricity by 
this contact. 

The conducting property of a charcoal for elec- 
tricity may therefore be varied by the contact of 
zinc or of iron ; and this simple method is even pre- 
ferable to others, since, if the non-conducting char- 
coals are humid, they transmit electricity; wherefore 
the application of one of these two metals, apd 
principally of zinc, will be the method which we 
will use to asoertain this state ot conductihility \>f a 
charcoal for electricity.^ ^ 


If charcoal which is to be examined is in a state 
of powder, it may be made into a paste with gum 
water, and a tablet may be obtained which may be 
tried with facility. The only precaution to be taken 
is, not to add more of the mucilage than is neces- 
sary for making the paste. 

. To a charcoal in the first state of carbonization, 
the faculty of conducting the electric fluid at one of 
its points may be given, by making this point red- 
hot. This experiment is easily performed hy heating 
a small, cylinder of charcoal at the flame of a candle; 
when it becomes red, it is to be dipped in water. If 
it is then tried, it will be perceived to have become 
a conductor of electricity. 

The best conducting charcoals which I have as 
yet been able to meet with, are those which have 
escaped combustion during the reduction of ore- in 
the high furnace, and which are drawn out along 
with the slag. 

From these results we may range all these char- 
coals into two great classes — charcoals that are 
conductors of electricity, and charcoals vrhich are 
non-conductors. 

Conductihility for Caloric , — Nothing has yet been 
published on the conductibilty of caloric ; and this 
combustible body having been known to present the 
greatest resistance to this fluid, has been named a 
bad conductor. This error has ' arisen from its 
having been believed that charcoal only existed in 
one state ; but the experiments which follow prove 
that some charcoals refuse to conduct caloric, while 
others transmit it with sufficient facility ; and it is 
extremely remarkable, that the' charcoals which are 
conductors of electricity are also equally conductors 
of caloric. 

If a piece ofi charcoal be chosen without cracks, 
and without knots, of a cylindrical form, about 
three lines in diameter, in the first state of carboni- 
zation, and that one of its extremities be exposed to 
the flame of a candle, the heated part will enter into 
combustion, and the propagation of the heat will 
not be sensibly extended beyond the part immersed 
in the flame. 

If the same operatioii is repeated with a cylinder 
of charcoal, taken from the same wood, in the 
second state, and consequently a conductor of elec- 
tricity, the effects which will be observed •will be 
different : the caloric will be immediately trahs- 
mitted from one end of it to the other, and the 
sensation of heat will become so great that fingers 
of any delicacy would be unable to hold the chdreoal 
in the experiment. The extremit];,,placed..in the 
flame will moreover be observed to\uow red, and 
not to bum in so decided a manner as in the first 
case. 

The theory had before pointed out that the effects 
observed riiould thus take place : in the first expe- 
riment thq.accumulation of the caloric increased the 
ignition; and in the second, its transmission op- 
posed the inflammation. 

These simple experimepts may show the difference 
of conductibiUty between the two sorts of charcoal ; 
but as they, do not seem sufficient for naturalists 
accustomed to the most scrupulous researches, T 
have made use of the little apparatus which I am 
going to describe. 

To make this experiment, a vessel of earthenware 
or of wood may be used, the sides of which ark of 
equal thickness. These sides should be pierced with 
two holes, from 0.015 metre to 0.020 in diameter, 
for the reception of two charcoals of the same 
dimensions, the length of which should be exactly 
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equal, and which dioitld onlj differ in their state of 
carbonisation. 

The external extremity of eadi of these charcoals 
dkonid be hollowed, to receire the bnlb of a ther- 
mometer, which should be kept in contact with it^ 
and should be supported in a horizontal pontion. 
The Teasel should then be filled with mercury, the. 
temperature of which should be near ebullition. 

The result <ff this disposition must be, that the 
two chafkoals would be in the same circumstances, 
since their interior extremities are exposech to the 
same source of caloric. 

In one of the experiments made with this appa- 
ratus, on employing two charcoals of poplar, one 
in the first state of carbonization, and the other in 
the second ; and on using two thermometers marking 
20^, (Reaumur) before the operation, I observed 
that the thermometer applied to charcoal in the 
second state, rose rapidly from the instant that the 
vessel was filled with mercury, whilst the other was 
stationaij, andsthat a few instants afterwards it indi- 
cated 38 , that of the charcoal in the first state of 
carbonization being still at 23^, that is to say 15^ 
l>elow the first. 

The thermometer, lodged on the charcoal in the 
second state of carbonization, arrived to its mas$» 
mum of 40°, whijp the other, after a long interval 
of time, did not rise beyond 23°. 

This last experiment leaves no doubt respecting 
the difference of conductibility of the two charcoak 
for caloric; and it proves Besides, that th^ charcoals 
which are conductors of electricity, are equally con- 
ductors of caloric. * 

Density , — It is known that the specific gravity of 
charcoals in general arises according to the density 
of the wood from which they are made ; but in the 
course of my experiments I have always remarked, 
that those of equal weight in the first state of car- 
bonization had constantly a greater bulk than those 
in the second state, that is to say, which had been 
prepared in the contrary circumstances. 

To verify this first perception, I examined the 
density of charcoal of bla^k alder in their two 
states. To effect this desi^, I weighed equal vo- 
lumes of the charcoals, divided to the same thick- 
ness, a^ in the t^o states of carbonification already 
r^ited; and found that the density of the charcoal 
of black alder, in the first state of carbonization, is 
to that of the charcoal ^f the same wood in the 
second state, as 4 i^to 3. 

1 then^ook charcoals of the extreme limits of 
densit|safford[g;ir by those in my possession, that is 
to say, po{flar and guaiacum ; the woods of which 
had for their respective densities 0.3042 and 1.3132 ; 
but instead of weighing them after I had pulverized 
them, as in the first case, 1 took their we^t in air 
and in water, in determining the quantity that they 
fd)sorbed of the latter, and 1 then drained the 
following results:— 

Charcoal of poplar^lst carbonization 0.12372 
2d carbonization 0.18743 
Charcoal of guaiacum— Ist carbonization 0.68178 
2d carbonization 0.84829 
° From this table the consequence may be drawn, 
that of light wood, that of poplar for example, the 
charcoal in the first state of carbonization has a 
depsity two-thirds of that of charcoal in the second 
ktate of carbonization ; whilst for the more compact 
woods such as that of guaiacum, the density of the 
charcoal in the first state is a little above three- 
fourths of that of the charcoal in the second state. 
'Hiese experiments pjrove, moreover, that charcoals 


prepared from the same wood may be, with ragard 
to teeir density^ distinguished into two classes, and 
that the most dense d^rcoals are those which are 
conductors of ekctiicity and of caloric. 

THE M](RlAMOSCOPE. 

Is a modification of that well-known instrument, 
the Kalddoseope. Although the latter produces the 
most beautiful patterns imaginable, yet on the 
slightest shake (which can hardly be aqptded), its 
reflections vanish in a moment, never more to be 
seen, to the great mortification of the artist who 
may be endeavouring to copy its Protean shapes, 
and the instrument in its present state iS little better 
than an optical toy. If some means could bd 
adopted to throw its beautiful figures on a screen, 
after the mafiner of a magic lanthom, it would then 
furnish designs, ad inflnitumt of the greatest use to 
carpet manufacturers, &c. Ihis is accomplished by 
the myriamoscope, which is thus constructed : — 
Procure two pieces of looking-glass of the same 
size, A A, join them together as at B, with a strip 
of leather, which will act as a binge, so that the 
mirrors may be put to any angle required. Place 
two rollers beneath, on which affix a piece of calico, 
D, which may be rolled off one and on to the other 
by means of two knobs or other contrivance. On 
the calico paste ornaments of various descriptions : 
those beautiful borders and flowers fomished by 
paper-hangers are very suitable. It is evidenf that 
whatever objects may come in contact with the 
mirror, will according to their inclination form the 
most beautiful designs. A small fragment of an 
ornament will form a centre-piece, and a part by 
reflection will produce a wBole. 



The mirrors should be so adaptA that they may 
be put to any degree of inclination, by means of 
two small strips of wood afiized to them and 
reaching through the sides of the box. Ihe top of 
the box may be in part edvered with a piece of 
muslin, or some semi-transparent substance, in 
order to admit the light, and an aperture should be 
made in the box to receive the objects. 


LITHOGRAPHY. 

Litrogsapht is founded on mutual and chemical 
affinities, which hitherto had never been applied to 
the art ^ engraving. The dislike yhioh water has 
for all fat bodies, a^ the affinity wl^ all compact 
calcareous stones have bom for water and greasy 
substanoes, are t|te basc| of which rests this highly 

t 
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interesting art. Hie art of lithography may be 
divided into two parts: 1. The eiecution of the 
drawing ; 2. The printing. The former requires 
but little practice, as any person ifho understands 
drawing may meet with succes ; the latter is filled 
with difficulties. 

The first part consists in ^rawing on a stone 
(which has been previously made perfectly lefel and 
smooth) with an ink or chalk composed of greasy 
materials, in the same way one would eiecute a 
drawing op paper with ink or common chalk : the 
second consists in taking the stone, as received 
from the draftsman’s hands, and obtaining impres- 
sions from it, as one would from a copper plate. 
To obtain these impressions, the lithographic printer 
wets the wholf. surface of the stone; but as the 
greasy chalk, which constitutes the drawing, has a 
natural aversion for water, those parts «of the stone 
alone which are not covered with the chalk imbibe 
it. The printer, while the stone is still wet, passes 
a thick and greasy ink over its whole surface, and the 
greasy lines of the drawing receive the ink, while 
the wet surface of the stone refuses to take it : a 
sheet of paper is now strongly pressed on the stone, 
which, receiving the printing ink that has been ap- 
plied to the drawing, gives a reversed fac-simiie 
of the original one; the stone is wetted afresh, 
again charged with ink, and thus a series of impres- 
sions are obtained. 

In the above description consists the Whole art of 
lithography. 

The same result is obtained as in printing from 
a copper plate, but by different means : the process 
of engraving is entirely mechanical, that of litho- 
graphy entirely chemical. 

Composition of /nit.-trThts has been prepared 
with grease, mixed with essence of turpentine, and 
with resins dissolved in spirits of wine : the pre- 
ference is, however, given to greasy and resinous 
substances, combined with alk^ies. Amopgst the 
numberless recipes for making lithographic ink, the 
following appears to be one of the best : 

* Tallow candle, 2 ounces. 

White wax, 2 ounces. 

ShelMac, 2 ounces. 

Common soap, 2 ounces. 

Lamp-black. 

Soap is the only one of the above components of 
which the proportion must never vary ; it is des- 
tined, by the dkali which it contains, to render the 
other ingredients soluble in water. 

It is necessary, in order to mix the above ingre- 
dients, to have an iron saucepan, with a cover that 
closes hermeticrlly. The wax and the tallow must 
be put in,*' and heated until they catch tire ; while 
they ore burning, the soap (which has been pre- 
viously cut into small bits) must be thrown in 
separately, and stirre^ the whole time ; but a new 
piece must not be thrown in before the former are 
melted. The whole of the soap being dissolved, 
they are allowed to bum until reduced to the 
volume tliey had before the soap was put in : great 
care, however, must be taken not to bum it too 
much. The shell-lac is now added, and the fiame 
extinguished, if it has been possible to keep it 
light^ during the whole operation, as it is often 
necessary to extinguish it imthe beginning, and take 
the saucepan pff the fire, to hinder the contents 
from boiling over. The flame being once put out, 
if all the substances 4'e not ^completely melted, 
they must be dissolved yy pimple ebullition. 


'A small quantity may now be put on a cold plate; 
if it works between the fingers like wax, it must be 
burnt a little more ; but if, after it is quite cold, it 
is broken in two, and the bits will not join on being 
pressed with the fingers, about a dram of soap 
must be added to tbe mass in the saucepan, and, 
the moment it is dissolved, the flame put out. 

If, when cold, a piece of this ink is dissolved 
with water in a saucer, by rubbing, ^s one would 
Indian ink ; although at first it appears bpt little 
inclined|, to dissolve, it will at last unite Srith the 
water, and form a greyish and slimy liquor. 

The ink brought to this state of perfection, pul 
the saucepan upon a slow fire, and add some fine 
lamp-black : it will now be observed, that tbe 
more black there is put in,*- the more soluble in 
water the ink will be. Too much black, however, 
would spoil it ; enough only is sufiicient to make it 
black, instead of the light brown or greyish color 
which it had before the bkek was put in. 

The ink is at length perfect ; and may either be 
cast in paper cylinders, similar to cartridges:, or on 
a slab of marble (previously rubbed with soap) ; 
and, when it be^ns to cool, compressed by another 
piece of marble or stone laid upon^it ; it is lastly 
cut into square bits, like Indian ink. This com- 
position is of the highest importance to ensure th*e 
success of the drawings executed i.i ink. It must 
be similar to Indian ink, from which it differs only 
in weight and hardness, but of which it must have 
the fractme, the brilliant pppearaiice, and solubility 
in water. In case the manipulation has not been 
completely successful, the follGwing are the means 
of correction ' 

To Htmedy Defects of the /nib.— The ink is not 
soluble. — Add soap. 

It is soft, and attaches itself to the fingers.— 
Burn it more. 

Some time after dissolving it in water, it becomes 
thick and slimy, and requires a continual addition 
of water in order to be enabled to draw with it. — 
This is the defect of almost all inks ; it proceeds 
from its being insufficiently burned. — Burn it more. 

The ink is not compact, and is full of bubbles.— 
It has been cast too hot on the marble slab. — Cast 
it again when it is less hot, and lay a heavier stone 
over it. ^ 

Tbe ink has no tenacity : it seems composed 
Bcorias, — Both these defects proceed either from its 
being too much burnt, hr from its containing too 
much black ; in either case, add equal portions of 
wax and soap, and melt on a slow fi^^. ^ 

In all this manipulation, it is sutvt^jpnt lo have 
been informed of the qualities requisite to constitute 
goqd ink; and that the reader should remember 
that, unless the contents of the saucepan be burnt 
to a coal, the composition cannot be spoiled ; and 
that it is ^sufficient to add more or less wax and 
soap, or burn more or less, according to the judg- 
ment of the person, and the state of the ink, to be 
sure of ultimate success. 

Composition ^Lithographic C4a/*.— Chalk, to 
be of a good quality, must be firm, without being 
hard, and must attach itself to the stone withouj; 
clogging. The cuttings of the chalk must form 
themselves into spirals, like wood shavings, and the 
texture must be close and homogeneous, like that 
of wax. ' 

The composition of chalk is still more arbitrary 
than that of ink : more or less soap, wax; or tallow, 
may be added at pleasure, as more or less calcina- 
tion may render these different proportions of littlh 
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importance ; and, as the effect of the calcination in 
a given time Yaries, according to the intensity of 
the flame, it is preferable to indicate, as we hare 
done for the ink, the different defects that chalk 
may have, and the remedy. The reader may easily 
imagine that it is impossible to give certain rales 
for making chalk, when he is assured that it is very 
difficult, even with great practice, to make twice 
following thd same chalk: there is always some 
light di^rence. 

Chalks have been made with bitumen and«nastic8, 
J[)ut they were friable, and did not adhere to the 
stone ; an addition of wax was found necessary to 
bind the ingredients together. It must be con- 
fessed, however, that the chalk hitherto employed 
ill lithography is far irom being perfect ; it generally 
has the defect of being too soft in summer. It is 
very important to keep t|ie chalk in bottles with 
glass stoppers, as the least damp alters the nature 
of it. 

jCommen soap, 1 ounce and a half. 

Tallow, 2 ounces. 

White wax, 2 ounces and a half. 

, , Shell-lac, 1 ounce. 

The manipulation of the chalk is in every respect 
similar to that of the ink, with the only difference 
that a few dran^ of wax (instead of the bits of 
soap) are thrown in, at the end of the operation. 
The burning must be stopped as soon as the chalk, 
when quite cold, breaks with a sharp |md clean 
fracture, and resists strdhgly the pressure of the 
fingers. Less black is put in the chalk than in the 
ink ; it is quite suffiment that the chalk should mark 
easily on the stone. 

If the chalk is too soft, it must be burnt again ; 
if too brittle, a little more wax must be added ; if 
filled with bubbles, it must be cast hot on a marble 
slab, ground with a muller, and melted again with 
a gentle beat ; lastly, it must be cast in a mould, in 
which it must be strongly pressed ; for the heat 
of the fire expands considerably the composition, 
and, were not this precaution taken, it might still 
be filled with pores which jvould destroy its com- 
pactness. 

If a mould cannot be procured, the chalk may be 
cast in a small tinen bag, previously lined with 
sof^e paper well rubbed wiUi soap ; it must then be 
well pressed with a weight or stone placed over it. 
The chalk must be taken qpt of the bag before it is 
quitewcold, and cut ffi bits of a proper shape, either 
with a mogld or knife and ruler. 

® , Jf^ntinued on page 109,J 


ACTION OF WATER ON MELTED GLASS. 

Mr. Pabkeb, in hu Essays, had adverted to some 
appearances produced by water flung upon glass 
when in the furnace, which appear extremely 
strange, although they were related to him by the 
most undisputed authorities. 

If a smiUl quantity, even a pint of water, were to 
be thrown into a crucible of glass in a melted, or 
rather melting state, while the scum or sandiver is 
upon its surface, the water would be converted in- 
stantly into steam, so that an explosion would take 
plaoB ; and if the quantity of water were more con- 
siderable, the furnace would probably be blown 
down. 

But when the sandiver has been scummed off, 
and the glass is in quiet fusion, if water is thrown 
on it, the globules dance upon the surface of the 


melted glass, fbr a considerable time, like so many 
globules of qiflcksilver upon a drum-Wd wihle the 
drummer is oeating it. 

There is, however, a similar appearance to this 
that takes place in iron; for water evaporates 
sooner from a plate of iron that is heated to redness 
onlyi^han from a plate that has been brought to a 
welding heat, or very nearly to a heat necessary to 
melt it. 

But in the manufacture of black bottles, it fre- 
quently happens that whUe the workmen are em- 
ployed in moulding and blowing the bottles, the 
glass, or metal, as it is called, becomes too cold to 
work, so that they find it necessary to desire the 
firemen to throw in coal and increase the heals 

This, however carefully it mayabe done, will 
sometimes produce so much dust that the surface of 
the glass becomes covered with coal-dust. When 
this accident occurs, it occasions such a motion 
within the melting pot, that the glass appears as if 
it were actually boiling ; and if the metal was used 
in that state, every bottle would be speckled 
throughout and full of air bubbles. 

Now, as it would be very inconvenient to wait 
for the whole of this coaly dust to be consumed by 
the fire ; and besides, it might occasion the glass to 
boil over the edges of the melting, the workmen 
have to discover an easy and effectual remedy for 
this accident, and this remedy is no other than 
common water. 

Whenever this circumstance takes place,* the 
workmen throw a little water into each of the 
melting pots. This water has the effect not only of 
stilling &e boiling of the glass immediately, but it 
also renders the melted metal as smooth and pure 
as before. * 

Mr. Parkes considers this carious and almost in- 
stantaneous effect, as probably owing to the water 
becoming decomposed, and affording its oxygen to 
the coal-dust, and thus converting it into cai bonic 
acid gas, which immediately escapes, and is dissi- 
pated in the atmosphere. 


COLORS FOR PAINTING ON VELVET, 
SATIN, SILK, &c. 

Mensfrum.— Dissolve three or four pieces of gum 
tragacanth in a teacup-full of hot water — strain, 
and add a little of this to the colors, when you 
lighten them for a first coat or ground-work, oiier- 
wise the colors will run. 

Oranpe.^ Poor one ounce of distilled vinegar on 
a small quantity of bay-saffron. \^hen the color 
'.s extracted, pour it off clear — add gam-water 
when used, l^is color does not keep brilliant 
more than ten days in its liquid state, therefore 
make only a little at a time. ^ 

Golden Yellow , — Turmeric root one ounce, gam- 
boge one drachm, rectified spirits of wine, one 
ounce and a half— digest in a warm situation for 
three or four days, then strain it. 

Leaf Yellow , — French berries bruised one ounce, 
water three ounces — boil over a slow fire, until re- 
duced to one ounce and a half. A few minutes 
before it is removed from the fire, add one drachm 
f finely powdered olum^ When cold, strain and 
bottle it. , 

i9car/e/.— Mix as much of the orange color wath 
,he pink saucer as may be hecessary to produce a 
rich scarlet. f 
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be made to any ebade, adding more 
or less lemon-juice to the pink saucer; a diluted 
solution of citric acid in water will answer the same 
purpose. r 

Crimton. — Lay a coat of pink saucer, very deep, 
on your intended crimson flowers, and afterwards a 
coat of carmine. , 

Carmine Ltyued.— -Carmine ten grains,* liquid 
ammonia ten drops, distilled water one ounce — 
shake frequently, it is fit for use in twenty minutes. 

Dark Liquid archil half an ounce, 

twenty drops saturated solution of pearlash, and 
five grains of powdered alum — shake the ingre- 
dients well together in a bottle. 

Light Purple, — Decoction of logwood half an 
ounce, powdeiQed alum five grains— mixed. 

Lilae. — Same as purple, but made much lighter 
with gum-water. 

Aroten.— Vary the tints by adding either black, 
carmine orange, or leaf-yellow. An infusion of 
Spanish liquorice, or tobacco, makes an excellent 
brown. 

Dro^.— Mix a small quantity of Indian ink, with 
leaf-ydilow. 

Grey.— Indian ink and blue, diluted with gum- 
water. 

Indian ink. 

Green, — ^Vary the tints of green by adding blue 
or leaf-yelloir, as required. 

Sap Green.-*-Used in its raw state. 

l^digrie Green. — French verdigris one ounce, 
distilled vinegar, four ounces — boil for a few 
minutes over a slow fire, then add one drachm of 
cream of tartar — when cold, filter and bottle for 
use. 

H/ma— P russian bluit powdered one drachm, 
oxalic acid one drachm, distilled water eight ounces 
—it is incompatible with the other colors, but it 
forms a beautiful ink or stain, without any color. 

The pink saucer here spoken of is a decoction of 
carthamus, and is used in dyeing, and ordinarily 
sold in the shops, deposited as a pink powder in 
small saucers — hence its popular name. It is not a 
permanent color. 


SINGULAR APPLICATION OF HEAT. 

Some years ago it was observed, at the CofMerea- 
ioire dee Arte et Metier* at Paris, that the two 
side-walls of a gallery were receding from each 
other, being pressed outwards by the weight of the 
roof and floors. Several holes were made in each 
of the walls, opposite to one another, and at equal 
distances, through which strong iron bars were in- 
troduced, so & to traverse the chamber. Their 
ends outside of the wall were furnished with thick 
iron discs, firmly screwed on. These were sufficient 
to retain the walls in their actual position. But to 
bring them nearer together would have surpassed 
every effort of human strength. All the alternate 
bara of the. series were now heated at once by 
lamps* in consequence of which they were elon- 
gate. ^e exterior discs being thus freed from 
contact 9 the walls, permitted them to be advanced 
farther, bn the screwed ends of the bars. On re- 
moving the Imnps, the bars cooled, contracted, and 
drew in the opposite walls. The other bars became 
ill consequence loose at tneir extremities, and per- 
mitted their ^find plates to be further screwed on. 
The first series of hfurs beiflg again heated, the 


above process was repeated in each of its steps. 
By a succession of these experiments they restored 
the walls to the perpendicular position ; and could 
easily have reverse their curvature inwards, if they 
had chosen. The gallery still exists, with its bars, 
to attest the ingenuity of its preserver, M. Moiard. 


MISCELLANIES.^ 

Steam Boilere. — A gold medal was recently de- 
creed to the elder M. Chaussenot, by tti£ Society 
for the*encottragement of National Industry, for an 
apparatus to render the explosion of steam-boileit* 
impossible. His invention is said to be perfect, 
both as regards its improvements on the safety- 
valve, and an ingenious coxtrivance to give due 
notice of danger to the crew ; while in the event or 
all the warnings of the machinery foiling, or being 
disregarded, the steam flows back upon the furnace, 
and instantly extinguishes the fire. 

Fire Beeape, — ^An exhibition of a newly-invented 
fire escape took place a few days sind'e, in the inner 
yard of the workhouse of St. James, Westminster, 
in the presence of a number of the churchwardens 
and overseers Of the various metropolitan parishefi, 
and other gentlemen. The escape in question is 
the invention of Mr. Hawkins, of Vigo Street, 
Regent Street, Cashier to the County Fire Office ; 
and is certainly the most simple we have yet wit- 
nessed, its portability being greatly in its favor. 
It consisfo of three ropes, each 60 feet long, which 
may easily be carried by the police, the weight being 
only eight pounds and a half,; and on the occur- 
rence of a fire, one of these ropes being taken to 
an up-stairs window of the house on each side of 
that on fire, and the end, at which is a spring joint, 
thrown into the street — ^both cim be joined with the 
third left below. An elastic belt was also added to 
the screws, which several persons passing' under 
their arms descended from the windows of the 
second floor, with the greatest ease and safety— 
three having been brought down in the space of two 
minutee. A basket, or open bag, for the rescue of 
females or children, cue idso be attached to it, and 
their descent effected with perfect safety. The ex^ 
hibition appeared to give the tpghest satisfaction 
to all who witnessed it, and the churchwi^fdens of 
St. James’s immediately directed Mr. Hawkinsoto 
leave one for the use of ’ that establishment. 

Porcelain Lettere, — ^These arc intended to su- 
persede the ordinary wooden tetters fixed upsn the 
facia of shop-windows, &c. They arc of every 
color, and the golden ones are partichli^ly beautiful. 
They are cleansed most easily with a sponge, and 
will shortly arrive from the manufactory in Stafford- 
shire. 

To ma!^ Gold Shelle, or Liquid Gold for PrinU 
tnip.— Grind on a slab, leaf-gold with stiff gum- 
water, 01 * honey, very fine, adding as you proceed 
more of the gum-water or honey, as you deem ne- 
cessary. When the gold is reduced to an impal- 
pable powder wash it in a large muscle-shell, with 
rain or distilled water, then temper it with a little of 
the chloride of mercury ; fix it to the shell with a 
solution of gum arable in which has been diasolveif a 
small bit of lump sugar. Spread the gold evenly 
over the surfooe of the shell and dry it. When used, 
it is with plain water only. c 

SUioer Shelle, or Liquid Silver. -^Vrocean the same 
as the above— temper^ in using, with white of eggs, 
instead of winter. 
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GALVANIC APPARATUS.— BATTERIES. 

C Resumed Jrom yd fie 7<J 

OiiR last paper on this subject considered the simple 
galvanic circles, without a reference to any continued 
series of such circles, and although we have de- 
scribed, in numerous papers, introduced in^.former 
parts of this Magazine, the effect and application of 
such simple elements in producing certain surprising 
effects (the electro-type, for example), yet it is in 
the repetV^ion of these causes, and the accumulation 
of these galvanic circles, forming what is called a 
galvanic b.*ittery, that enable us to witness this won- 
derful science in its full powers, and to judge of its 
mighty influence over animate and inanimate nature. 
The followingcs a plain description of some galvanic 
batteries in the order in which they were invented : — 

The first of these is (tailed the Voltaic Pile (Pig.l.), 
which name equally expres.ses the name of the in- 
ventor and the shape of the instrument. M. Volta 
naturally concluded that if one pair of plates pro- 
duced a certain effect, two pair would produce a 
greater degree of force, and so on. To confirm the 
supposition he procured some pieces of zinc, and 
some of silver, eai'h as big as penny -pieces, and also 
some pieces of flannel somewhat smaller ; these he 
piled up, first putting a jnece of silver, then a piece 
of zinc, then a piece of flannel, wetted with water ; 
again silver, zinc, flannel, and so on in regular order 
till some considerable number were piled up — having 
a wfre at the top, and another at the bottom of this 
pile, and passing the wires through the limbs of a 
frog, as in the simple experiments, he found the 
muscles infinitely more acted upon than by astinplc 
pair of plates. Also he found that when a pile of 
40 or 50 pair had beeti made, that if he wetted a 
finger of each hand and held the wire him.self, he 
felt a slight shock in the fingers, thus establishing 
the first grand and important fact ns to accumu- 
lating the fluid. Subseciuent experiments showed 
that when the flannel was soaked in salt and water, 
instead of water only, the effect was stronger — and 
still more'^o when a diluted acid was used. 

During all the period of arranging the pile, gal- 
vanic action is gqing on, the surface of the metals 
becoming tarnished, and the acid becoming ex- 
pended. Thus the pile has many inconveniences, 
besides the trouble of building it up — hence the 
suil3stitution of other contrivances. The first sug- 
gested was the Corronne de TaaseXf as represented 
in Figs. 2 and 3. Fig. 2, representing a side view 
of the series, holding a diluted acid, and containiug 
each of them on the one side a slip of zinc and a 
piece of copper, so that the zinc of one cell is sol- 
dered to the etpper of the next, and that in every 
cup the liquid divides the metals. Fig, 3 shows the 
section and general arrangement of these cups seen 
end-wise. This was, like the former, the invention 
of M. Volta. 

The next great improvement was that of the 
Trough Battery, invented by Mr. Cruikshanks. It 
consists of a square box, formed of baked wood, 
and having a number of grooves cut in the sides and 
bottom, about half through the wood. In these 
grooves are fitted double metallic plates, formed of 
equal-sized pieces of zinc and copper soldered to- 
gether at the top, and just large enough to slide into 
the grooves made to receite them, and tall enough 
to reach to about an inch from the top of the box. 
They are fastened in with comgion electrical cement, 
make of rocin, bees* / ax, (one fourth part) and red 
ochre, in the followmg maimer : — Make the box 


and plates quite hot, and have the boit empty, 
and the plates near at hand. Then pour into the 
bottom of the box some of the cement, so as to 
cover it a quarter of an inch deep, and imme- 
diately afterw’ards put in as fast as possible, that 
is, while the whole remains hot, the plates, one in 
*each groove, and be careful to press them to the 
bottom of the box. This being done, let the whole 
remain till so cold that the wax at the bottom is set 
— ^then lay the box on its side, have a lit^'*. slip of 
wood to extend from end to end, so that the cement 
poured in shall run down between the various platens, 
and not be spilled by running out. Pour in a suffi- 
cient quantity of the cement and it get cold, 
then turning the trough over ;|ill up the other side in 
a similar manner, the trough will be complete, and 
the plates all fastened. 

The plates are usually put half an inch or more 
apart, but this occasions great loss of power ; they 
should be as close as possible together, not merely 
for tiie above reason, but because the trougji is then 
more portable and requires less acid to fill it. Sul- 
phuric acid and water is usually employed when 
troughs are made use of. They are convenient jn 
practice, but liable to be injured by the warping of 
the wood, and the breaking of the cement — thift 
impairing the insulation of the c^ls. 

Deferring till the next paper uie descrijition and 
comparison of more modern arrangements, we will 
notice two batteries invented by Le Beaume, for the 
purposes of medical gaKanisra. Neither of them, 
however, ever obtained any celebrity, nor can they 
be considered any longer of utility for any purposes, 
as the excellent coil apparatus of Mr. Bachoflher 
has superseded every previous instrument for me- 
dical galvanic nses. 

Figure 5 presents a mahogany box, with the 
upper half formed like a lid. In this box av) fitted 
a series of round double plates, fi.X('d uii an axis — 
the box is furnished with divisions of glass, and the 
plates turn round, a {lair in each cell — thus the 
galvanic power is generated. It is conveyed by a 
wire from each end of the battery, as in other in- 
stances, to the patient or object which is to be 
galvanized. 

Fig. G is an extensive series 'bf metallic double 
plates, as before, not strung upon a cord. ''They are 
when in use suspended on two supports projecting 
above the ends of a long plain box — when to be 
used, the box is filled with dilute acid and^water, 
and the plates are to be let down into i|. when the 
galvanic action ensues, or rather^ said ensue, 
for as there are no divisions in the ufix to insulate 
each particular ])air of plates, the action of the 
whole is very problematical. 

f Contmued on yaget 141 and 266. J 

Ott MADDER AS A DYE DRUG. 
Maddbe, a substance very extensively employed 
in dyeing, is the root of the rubia tintorumf placed 
by Linni in bis class and order tetsndria mono- 
gynia ; and by Jussieu, in his family rubiaceae, 
named from this plant. « 

Although madder will grow both in a stiff clayey 
soil and in sand, it succeeds better in a moderately 
rich, soft, and somewhat sandy soil ; it is cultivated 
in many of the provinces of France — in AlUce, 
Normandy, and Provence. Tlie best European 
growth is that which comes from Zealand. Although 
often attempted to be grown in England, its culti- 
vation has not succeeded here. 
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The beet roots are about the thickness of a goose- 
quill, or at most of the little linger : they are semi- 
transparent, and of a reddish color, with a strung 
smell; the bark is smooth. Hellot ascribes the 
superiority of the madder which comes from tbe 
Levant to the circumstance of its being dried in the 
open air. 

The red coloring matter of madder may be dis- 
solved in alcohol, and on evaporation a residuum of 
a deep r^is left. Fixed alkali forms in this solu- 
tion a violbt, the sulphuric acid a fawn colored, and 
the sulphate of potash a line red precipitate.* Pre- 
cifiitates of various shades may be obtained by 
alum, nitre, chalk, sugar of lead, and the muriate of 
iron. The qmmtity of oxy-muriatic acid required 
to destroy the color ef a decoction of madder is 
double what is necessary to destroy that of a decoc- 
tion of an equal weight of Brazil wood. 

Wool would receive from madder only a perish- 
able dye, if the coloring ]iarticles were not fixed by 
a base which occasions them to combine with the 
stuff mote intiofately, and which in some measure 
defends them from the destructive influence of the 
air. For this purpose, the woollen stuffs are first 
bt.i]ed for two or three hours with alflm and tartar ; 
after which they*are left to drain : they are then 
slightly wrung, put into a little bag, and carried 
into a cool place, where they arc suffered to remain 
for some days. The quantity of alum and tartar, as 
well as their proportions, vary much in different 
manufactories. Hellot recommends five ounces of 
alum, and one ounce of tartar, to each pound of 
wool. If the proportion Of tartar be increa.sed to a 
certain degree, instead of a red, a deep and durable 
cinnamon color is produced ; because, as we have 
seen, acids have a tendency to give a yellow tinge to 
the coloring particles of madder. Berthollet found 
that by employing oiie-half tartar, the color sensibly 
borderdU more on the cinnamon than when the pro- 
portion was only one-fourth of the alum. 

In dyeing with madder, the bath must not be 
permitted to boil, because that degree of heat would 
dissolve the fawn-colored particles, which are less 
soluble than the red, and the color would be dif- 
ffrent from that which we wish to obtain. The 
quantity of uiaddej which Mr. Poener employs is 
only 01 ^- third of the weight of the wool, and 
Scl^ffer advises only one-fourth. If wool be boiled 
for two hours with one-fourth of copperas, i. e. 
green vitriol, then washed,«and afterwards put into 
cold water, with one-fourth of madder, and then 
boiled for tan hour, a coffee-color is produced. 
Bergmaii addj^, ^uat if the wool has not been soaked, 
and if it be dyed with one part of copperas, and 
two of madder, the brown obtained borders upon a 
red. Berthollet employs a solution of tin in various 
ways, both in the preparation and in the maddering 
of cloth, lie used different solutions of tin, and 
found that the ^tint was always more ^llow or 
fawn-colored, though sometimes brighter than that 
obtained by the common process. 

Mr. Guhliche describes a process for dyeing silk 
w-ith madder : — For each pound of silk, he orders a 
hath of four ounces of alum and one ounce of a 
solution of tin ; the liquor is to be left to settle, 
when it is to be decanted, and the silk carefully 
soaked in it, and left for twelve hours ; and after 
thi» preparation, it is to be immersed in a bath 
containing half a pound of madder, softened by 
boiling with' an infusion of galls in white wine ; this 
bath isjto be kept moderately hot for an hour, after 
which it is to be made to boil for two minutes. 


When taken from the bath, the silk is to be 
washed in a Btre|m of water, and dried in the sun. 
Mr. Guhliche compares the color then obtained, 
which is very permanent, to the Turkey red. kf 
the galls be left JUt, the color is clearer. A greater 
degree of brightness may be communicated to tlie 
first of these, by afterwards passing it through a 
bath of Brazil wood, tfl which one ounce of solution 
of tin has been added ; the color thus obtained, he 
says, is very beautiful and durable. ' The madder 
red of cotton is distinguished into two kinds ; one 
is called simple madder red ; the other,*^which is 
much brighter, is called Turkey or Adrianoplo red. 
because it comes from the Levant, and has seldom 
been equalled in brightness and durability by our 
artists. Gulls or sumach dispose thread and cJItoii 
to receive the madder color ; and the proper prepa- 
ration is aceci\);e of aluniiiie. The nitrate and mu- 
riate of iron, as prejiaratives, produce a better effect 
than the sulphate (green vitriol) and acetate of the 
same metal ; they both produce a beautiful and 
well-saturated violet color. 


SPECIFIC GRAVITY 

Is the relative, comparative, or apparent gravity in 
any body, in respect to that of an equal bulk or 
magnitude of another body ; denoting that gravity, 
or weight, which is peculiar to each species or kind 
of body. In this sense, a body is said to be speci- 
fically heavier than another, when under the s^e 
bulk it contains a greater weight than the other ; 
and reciprocally, the latter is said to be specifically 
lighter than the former. Thus, if there are two 
equal splu^res, each one foot in diameter ; the one 
of lead, and the other of wpod ; since the leaden 
one is heavier than the wooden one, it is said to be 
specifically heavier ; and the wooden one specifically 
lighter. 

'I’his kind of gravity is by some called relative ; 
in opposition to absolute gravity, which increases in 
proportion to the quantity, or mass, of the body. 

For gases, euinmoii air is the standard ^ thus air 
is .said to be l.OUO, and any deviation of gravity in 
other gnses is noted acconliiigly : thus hydrogen 
gas is 0.0732. Water i.s the standard for liquids 
and solids; it is also stated to be l.OOO, but on a 
different scale. Sulphuric acid, in comparison with 
it, varies in gravity troin 1.700 to 1.900. 

A body bpecihcHliy iicavier than a fluid, loses as 
much of Its weight whcMi immersed in it us is eipial 
to the weight or a quantity of the fluid of the same 
bulk or mugnitude. Hence, since the specific gra- 
vities are as the absolute gravities under the same 
bulk ; the specific gravity of the fluid will be to 
that of tbe body immersed, ns tlie par? of tlu: weight 
lost by the solid is to the whole weight. And 
hence the specific gravities of fluids are as the 
weights lost by the same solid immersed in them. 

As bodies specifically lieuifler than water, when 
immersed therein, lose of their absolute weight 
taken in the air, what an equal quantity of water in 
air would actually weigh ; consequently, the dif- 
ference of the weight (f any each body^ taken ftrut 
in air, and afterwards in water ^ will always he the 
jnsl weight of a quantity of water^ equal in bulk 
and dimensiuns to those of the body under const- 
deration ; and will be at all times fairly comparable 
with il. 

This famous proposition was first ^y.<tCovereJ by 
Arebimedes, on thc^ followkig occasion. Jliero, 
King of Sicily, ordered|hi| goldsmith a certain 
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ijUttiitity of gold to make the crown royal. It was 
izuleed well designed and finely embellished ; but 
tlte artist, it seems, had made free with some of his 
Majesty's gold, and had substituted in its room an 
equal quantity of silver, or copped. On delivery of 
the work, a suspicion of mal- practice arose; the 
crown was surveyed, and the case was referred to 
Archimedes, with instnicti&ns not to deface the 
workmanship. It lay long before this mathemati. 
rian, and the maker thought himself pretty secure 
of his payment. One day, however, as the philo- 
sopher Stepped into a bath, he observed that the 
water rose in proportion to the part of his body 
immersed. From this fact he received a hint, where- 
with he was so transported, that he jumped out of 
thcM)ath, and ran, naked, about the streets of Syra- 
«we, crying In a wild inanncr, “ I have found it ! 

I httve found it/‘* In consequence 0 / this specula- 
tion, he made two masses of the same weight as the 
c'rown ; one of gold, the other of silver. These he 
severally let down carefully into a vessel of water, 
wherein the rise of the fluid might easily be deter- 
mined by measure, lleing of diflereiit specific gra- 
vitics, they were consequently of different magni- 
tudes, and, on immersion, took up the room of 
different cpiantities of water; by comparing these 
effects with their absolute gravities in the air, he 
became fully master of the relkiion in point of 
weight, which each of these mettds had to water, 
and consequently to each other, lie then examined *1 
th^ crown in the same manner ; and by comparing 
his observations he at length detected the cheat, 
and accurately ascertained the quantities of gold 
and silver which it contained. 

Rules, — To determine the Specific Gravity of 
Solids.^FWi a phial with water, and mark the weight 
of the whole accurately, in Weigh 100 grains 

of the substance tobe examined, and drop it gradually 
into the water in the phial. The difference in weight 
of the bottle and its contents now, and when filled 
only with water, will determine the specific gravity 
of the substance under examination. For exa^Mide, 
if the bottle weighs 40 grains more than it did 
when it was filled witli water only, it shows that 
100 grains of the mineral displace only 60 grains of 
water ; and, consequently, that it is of nearly twice 
the specific gravity of water. 

To find the Specific Gravity of a Fluid. — On one 
arm of a balance suspend a globe of lead by a fine 
thread ; and to the other fasten an equal weight, 
which may just balance it in the open air. Immerse 
the globe in the fluid, and observe what weight ba- 
lances it then, and consequently what weight is lo.«it, 
which is proportional to the specific gravity as above. 
Thus, the proportion of the specific gravity of one 
fluid to opothel' is determined by immersing the globe 
successively in all the fluids, and observing the 
weights lost in each, which will be the proportions 
of the specific gravities of the fluids sought. 

To find the Specific Gravity of a Solid lighter 
than the Fluid inwhich it is immersed, — Annex to the 
lighter body another that ii» much heavier than the 
fluid, so that the compound mass may sink in the 
fluid. Weigh the heavier body and the compound 
mass separately, both in water and out of it ; then 
And how much each loses in water, by subtracting its 
weight in water from its weight in air ; and subtract 
the less of these remainders from the greater. 

Then, as this last remaiitder 

Is to the w(Aght of the light body in air, 

So is the specific gra^'ity of ihe fluid 

To the specific gravity of that bo<ly. 


The following table exhibits the specific gravity 
of a great num^r of different substances : — 


SOLIDS. 


P.latmum 21,470 

Gold 19.300 

Iridium ....18.680 

Tungsten 17,400 

Mercury 13,600 

Brick 2.000 

Earth 1.981 

Nitre 1,909 

Vitriol 1.880 

Alabaster 1.874 

Woodanum 11.470 

Lead 11.350 

Rhodium lO.G.'iO 

Silver* I0.4.‘i0 

Ivory., f 1.820 

Briin.stone . . . . 4 fi. ... 1 .600 

Chalk 1.793 

Borax 1.717 

Uranium 9.000 

Copper 8.900 

Cobalt 8.600 

Molybdenum 8,600 

Nickel 8.400 

Arsenic 8.3.'i0 

.Mangiiiieso 8.000 

Iron 7.700 

Till 7.300 

Zinc 6.900 

Antimony 6.700 

Telluriutn 6,120 

Chronmini 5,900 

^^iiiii it\ik 1 ii 

Clay 1.712 

Dry -bone 1,660 

Sand 1.520 

Gum-arabic 1.100 

flpiuiu 1 .350 

Lignum* vitse 1.327 

Coal 1.250 

Jet 1,238 

Ebony 1,177 

Pitch 1,150 

Ko^in 1.100 

M.ihog.iay 1,063 

Amber 1.040 

Itr.i/.il Miiitii 1,031 

Seleniiiin 4,300 

Ruby. Oiientiil ...... 4.200 

(r.irtift, Itohcini.ui. . . 4,186 
liaiiiiin 4,000 

Stfiiiiiiiiiii , . 3,^00 

Box n o>iil 1,030 

HecM’ w A > 

Butler 940 

Logwood 913 

Ice Oni* 

llisimotui 3 Sl7 

Ash (drv) 83^ 

White- lead 3,160 

Marbtp 2,707 

Coral 2.700 

Jasper 2.666 

Rock cryifial 2,6.‘>0(> 

Pearl 2.630 

((lass 2,600 

Flint 2..'i70 

Onyx stone 2.510 

Glauber salt 2.250 

Ov’ster shells 2,902 

Pluiri-irrc (dry) .... 826 

Elin(lrj) .... 801 

O.ik (.Irv) 800 

Yew...'. 760 

Crab-tree 700 

Beech (dry ) .' . 7«0 

Walnut tree 650 

Cedar 613 

Fir 580 

Cork 238 

New-fallen snow .... 56 


FLUIDS. 


Quicksilver . ..,,11.000 

fill of Vitriol 1,700 

Oil of tartar 1 ..l.'iO 

IIoMpy I.4:>0 

Hydrothlorm acid .. 1,315 

Ale 1,028 

Vinegar 1,026 

Tar 1,015 

Vt ATER. 1. 

Distilled waters 993 

Red wine 990 

1 re.wlt- ! ,290 

Liniipn.l nil . , , 

Aipia regia 1 ,23^ 

Iliimsiii bbmd 1.154 

Brandy 927 

Oil of olive 913 

Urine 1.032 

Cow's milk 1.031 

Sea water 1,030 

Serum of human blood 1 ,030 

Spirit of turpentine .. . 874 

Spirit of wine 866 

Oil of turpentine . . 810 


Gi»SES. 


Atmoipberic air (being) 1 .OOOG 

Vapour of hyclnodic ether ''*.4749 

oil of turpentine 5.0 MIO 

Uydriodu! acid gas a 4 4130 

Fluo-.ni1u*ic acid gas 3.5735 

Vapour of sulphuret of carbon 2.6447 

— — — sulphuric ether 2.5860 

Chlorine 2.4700 

Fluo-boric gas 2.3709 

Vapour of muriatic ether 2.2190 

Snlp^mrnus acid gas 2.1920 

Cyanogen «... 1.8064 

Vapour of absolute charcoal 1.6133 

Nitrous oxide 1.5204 

Carbonic acid 1.5196 

Muriatic acid gas 1.2474 

Sulphuretted hydrogea 1.1912 

Oxygen gas 1.1036 

Nitrous gas 1.0288 

Olefiant gas 0.9784 

Azote, or nitrogen gas 0 9691 

^ Oxide of carbon 0.9569 

Hydrci-cyanic vapour 0.9476 

Phu-sphuretted hydrogen 0.8700 

Steam of water 0.6233 

Anrnnoniacal gas 0.5967 

Carburetted hydrogen 0.5550 

Arseniated hydrogen 0.529U 

Hydrogen gee 0.0732 
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The specific gravities of the bodies contained in 
th^ foregoing table, and in all tables of this kind, 
can only be considered as the mean of a number of 
experiments made on each, and therefore cannot be 
considered as perfectly agreeing with the result of 
a single experiment, made for the purpose of deter- 
mining the specific gravity of any particular sub- 
stance *, because the purity, the temperature, and 
Mveral other Causes, materially affect the result of 
an expmsinient of this kind. These numbers being 
the weight of a cubic foot, or 1728 cubic inehes, of 
each of the bodies, in avoirdupois ounces ; by pro- 
portion, the quality in any other weight, or the 
weight of any other quantity may be readily known. 

For example ‘.—Required the contents of an irre- 
gular block of mills&ue, which weighs 1 cwt., or 
112 lbs., or 1792 ounces. Here, as 3500 : 1792 : 
1728 : 1228| cubic inches the content. 

Ex. 2. — To find the weight of a block of granite, 
whose length is 63 feet, and breadth and thickness, 
each 12^ feet ; being the dimensions of one of the 
stones of granite in the walls of Balbec. Here 
63 X 12 X 12 = 9072 feet is the content of the 
stone; therefore as 1: 9072; :35CU) to 31752000 
oz. or 885 tons,* 18 cwt. the weight of the stone. 

To ascertain the purity of tin, Acc., pewterers, 
and other dealers in tin, cast a bullet of pure tin, 
and another of till mixture of tin and lead, which 
they want to examine, in the same mould ; and the 
more the bullet of the mixture exceeds the bullet of 
pure t\n, in weight, the xUDre lead they conclude it 
contains. 

MAKING SHAGREEN 
This manufacture is one of those in which the 
north and west of Europe are deficient ; shagreen 
being indeed but little used, an imitation of it in 
paper« sufficing for the generality of the uses to 
which it was formerly applied. 

Real shagreen is a species of leather, manufac- 
tured from the skins of horses, mules, or asses ; 
and particularly from the croup. The Orientals 
expose these skins for some days to the air and sun ; 
after which they tan them, dhd render them as thin 
as possible. Mustard seed is then said to be placed 
upon the skin in Regular order, the skin put into a 
pr^s sAd dried. The impression of the seed re- 
mnns on the skin, and, when properly prepared, 
the shagreen is beautiful : but if by any accident 
the impression is deCectiv^ the skin loses much of 
its vafue. ^ Shagreen grows so very hard, as it dries, 
that tl^ shagyten-case-makers are obliged to soak 
it in water to render it fit for their use. The ap- 
pearance of shagreen may be easily imitated in 
morocco leather ; but this imitation Is easily dis- 
tinguished from the real shagreen. Shagreeney 
morocco leather is torn with ease ; real shagreen is 
so tough, that it cannot be tom by ang ordinary 
force. 

Real shagreen may be had of any color, but the 
grey shagreen, manufactured at Constantinople, is 
the most highly esteemed, both for its beauty and 
strength. It ^o is to be found of a black, green, 
o» <,Thite color, and red, which last is the dearest, on 
account of the cochineal used in dyeing it. The 
Turks of Constantinople have the reputation of 
being the best manufacturers of shagreen : then 
thoM of Tunis, Algiers, and Tripoli. That manu- 
factured in. Poland is very harsh, and never well 
colored. 

Shaifi shagreen is made by the Western Europeans 
from sheep and goat-skins, which are first tanned. 


and then shagreened, by being passed through a 
rolling press, tfte rollers of which are engraved, and 
heated as much as may be, yet so as not to render 
the skin homy. The appearance of shagreen is 
perfect, but the toughness of the real is wanted, and 
this imitation is easily tom. 

Lat|^y M. Merim^, in France, has attempted to 
improve the toughness of the sham shagreen, by 
the use of the acid of, wood, but with what success 
is not yet known. 

7'o the jEdilvr. 

Sir. — T he following is a description of a Filtering 
Machine which 1 have constructed, and have had in 
use a considerable time, and strongly recommend it 
to all who wish to obtain pure water,, it being ex- 
tremely simple and economical in its construction, at 
the same tiin6 purifying the water equal to any of the 
patent filters now offered fur sale to the public, 
and which many are prevented from using on 
account of their expense. 



A represents a square or cylindrical vessel made 
of any suitable material ; the one 1 have qpnstructed 
is of zinc, which is cheap and durable. B a par- 
tition fixed so as to divide the vessel A into two 
chambers C and D ; the bottom of this partition 
must be bored full of holes, or made about one 
inch shorter than the vessel A, so as to allow a free 
passage for the water between the two chambers. 
E is a cock to draw off the filtered water in the 
reservoir D. Procure some sea or river sand, and 
after having well washed it^ fill both the chambers 
C D with the same, to the height of five or six 
inches. After having done this, fill the chamber C 
with yood charcoal powder, to the i|epth of two or 
three inches — the machine is then rcadjt for use. 
Pour the water to be filtered into the chamber C, 
and it will descend gradually through the charcoal 
and sand, and ascend through the sand in the 
chamber D beautifully clear iflid pure. 

Particular cure must be taken to thormiyhly 
cleanse the aond, and have good well-humt charcoal, 
which ought occasionally to be renewed. A lid 
should be fitted to the top to keep out dust, Stc. 
And it is an improvement to pass the water through 
a strainer, or sponge, placed over the chamber C ; 
this will prevent the charcoal from becoming foul, 
so soon, from the grosser imparities. My apparatus, 
which is only 12 inches Biameter and 18 deep, will 
filter about 1 gallon per hour, but rapidi^of filtering 
and purity of the watfir depend much upon the depth 
of the strata of sand and |ha Wal. o. a. 
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GOLD-LEAF • 

Usually signifies fine gold beaten into plates of 
eiceeding thiunesSi which are weU known in the 
arts of gilding, &c. 'fhe preparation of gold-leaf, 
according to Dr, Lewis, is as follows The gold 
is melted in a black-lead crucible, with somc^borax, 
in a wind-furnace, called by the workmen a toind- 
hole ; as soon as it appears in perfect fusion, it is 
poured out into an iron ingot mould, 6 or 8 inches 
long, anda| of an inch wide, previously greased and 
heated, so as to make the tallow run and smoke, but 
not take flame. 'I 'he bar of gold is made red-hot, to 
burn off the unctuous matter, and forged on an 
anvil Into a long plate, which is further extended by 
being passed * repeatedly between polished steel 
rollers, till it becomes a ribbon as thin as paper. 
Formerly the whole of this extension Was procured 
by means of the hammer, and some of the French 
workmen are said still to follow the same practice : 
but the use of the flatting-mill both abridges the 
operation, and renders the plate of more uniform 
thickness. The ribbon is divided by compasses, 
and cut with scissors into equal pieces, which conse- 
c[uently are of equal weights : these are forged on an 
anvil till they are an inch square, and afterwards well 
nealed, to correct the rigidity which the metal has con- 
tracted in the hammering and flatting. Two ounces 
of gold, or 9G0 grains, the quantity which the 
workmen usually melt at a time, make 150 of these 
squares, whence each of them weigh six grains and 
two-flftbs ; and as 902 grains of gold make a cubic 
inch, the thickness of the square plates is about the 
776th part of an inch. 

** In order to the further extension of these 
pieces into fine leaves, \t is necessary to interpose 
some smooth body between them and the hammer, 
for softening its blow, and defending them from 
the rudeness of its intermediate action, as also to 
place between every two of the pieces some proper 
intermedium, which, while it prevents their uniting 
together, qr injuring one another, may suffer them 
freely to extend. Both these ends are answered by 
certain animal membranes. 

** The gold-beaters use three kinds of membranes 
— >for the outside cover, common parchment ; for in- 
terlaying with the gold, first the smoothest and 
closest vellum, made of calf-skin ; and afterwards 
the muoh finer skins of ox -gut, stripped off from 
the large straight gut slit upon, curiously prepared 
for this use, and hence called gold^beatere' $kin. 
The preparation of these last is a distinct business, 
practised by only two or three persons in the 
kingdom, some of the particulars of which have 
been aUvady ^adverted to. The general process 
consists in applying one upon another, by the 
smooth sides, in a moist state, in which they readily 
cohere and unite inseparably ; stretching them on a 
frame, and carefully Icraping off the fat and rough 
matter, so as to leave only the fine exterior mem- 
brane of the gut; beating them between double 
leaves of paper, to force out what unctuosity may 
remain in them ; moistening them once or twice 
with an infusion of warm spices ; and, lastly, drying 
and pressing tliem. It is said that some calcined 
gypsum, or plaster of Paris, is rubbed with a hare's 
foot both on the vellum and on the ox-gut skins, 
which fills up such minute holes as may happen in 
them, and p^vents the gold-leaf from sticking, as 
it would do to the simple aniifial membrane. It is 
observable, that notwithf anding the vast extent to 
which the gold is beatei| betwefin these skins, and 


the great tenuity of the sirins themselves, yet they 
sustain continual repetitions of the process for 
several months, wi^out extending or growing 
thinner. Our workmen find, that after 70 or 80 
repetitions, the skins, though they contract no flaw, 
will no longer permit the gold to extend between 
them, but that they may again be rendered fit for 
use by impregnating them with the virtue which 
they have lost, and that even holes in^them may ly 
repaired by the dexterous application fresn 
pieces of skin; a microscopical examination of 
some skins that had been long used plainly showed 
these repairs. Another method of restoring their 
virtue is by interlaying them with leaves of paper 
moistened with white-wine vinegar, Seating them 
for a whole day, and afterwards rubbing them over 
as at first with plaster of Paris. The gold is said 
to extend between them more easily after they have 
been used a little than when they ure new. 

“ The beating of the gold is performed on a 
smooth block of black marble, weighing fr^ ni 200 
to 600 pounds, the heavier the better ; about nine 
inches square on the upper surface, and sometimes 
less, fitted into the middle of a wooden frame, about 
two feet square, so as that the surface of the marble 
and the frame may form one continuous plane. 
Three of the sides are furnished with a high ledge ; 
and the front, which is open, hIS a leather strap 
fastened to it, w'hich the gold-beater takes before 
him as an apron, for preserving the fragments of 
gold that Tall off. Three hammers are enii>U>yi*d, all 
of them with two round and somewhat convex faces, 
though commonly the workman*uses only one of the 
faces ; the first, called the calcA hammer j is about 
four inches in diameter, and weighs 15 or 16 pounds, 
and sometimes 20, though few workmen can 
manage those of this last size ; the siicond, called 
the thodering hammer, weighs about 12 paunds. 
and is about the same diameter ; the third, called 
the gold hammer, or finishing hammer, weighs 10 
or 11 pounds, and is nearly of the same breadth. 
The French use four hammers, differing both in 
size and shape from those of our workmen ; they 
have only one face, being in figure truncated cones. 
The first has very little convexity, is near five 
inches in diameter, and weighs P4 or 15 iwiinds ; 
the second is more convex than the first, awout an 
inch narrower, and scarcely half its weight ; Tlie 
third, still more convex^ is only about two inches 
wide, and four or five pounds in weight ; the Jourrh 
or finishing hammer is nearly as heavy qg the first, 
but narrower by an inch, and the ^ost cqiiivex of 
all. As these hammers differ so remarkably from 
ours, it is thought proper to notice them, leaving 
the workmen to judge what advantage one set may 
have above the other. 

♦* A hundred and fifty of the pieces of the gold 
are interlaid with leaves of vellum three or four 
inches square, one vellum leaf being placed between 
every two of the pieces, and about 20 more of the 
vellum leaves on the outsides ; over these is drawn 
a parchment case, open at both ends, and over this 
another in a contrary direction, so that the as- 
semblage of gold and vellum leaves is kept 
and close on all sides. The whole is beaten with 
the heaviest hammer, and every now and then 
turned upside down, till the gold is stretched tojbhe 
extent of the vellum ; the case being from time to 
time opened for discovering how the extension goes 
on, an4 the packet, at times, bent and rolled, as it 
were, between the hands, for procuring sufficient 
freedom to the gold, or, as Jthe Workmen say, to 
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make the gold work. The pieces taken out from 
between the vellum leaves are cut in four with a 
steel knife ; and the 600 divisions hence resulting 
are Interlaid in the same manner, with pieces of the 
ox-gUt skins five inches square. The beating being 
repeated with a lighter hammer, till the golden 
plates have again acquired the extent of the skins, 
they are a second time divided into four; the in- 
strument used /or this division is a piece of cane cut 
to an e^ge, the leaves being now so light, that the 
moisture ' of the air or breath condenses on a 
metallic knife. Tiicsr last divisions being *80 nu- 
iflerous, that the skins necessary for interposing 
between them would make the packet too thick to 
be beaten at* once, they are parted into three 
parcels, which are beaten separately with the smallest 
hammer, till they are stretched for the third time to 
the size of the skins ; tliey are now found to be re- 
duced to the greatest thinness they will admit of, 
and indeed many of them before this period break 
or fail. The French workmen, according to the 
luhiiite detail of this process given in the Enryclo^ 
pedie^ repeat the division and the beating once 
more; but as the squares of gold, taken for the 
first operation, have four times the* area of those 
used among us, Ihe number of leaves from an equal 
area is the same in both methods, viz. 16 from a 
square inch. In 4ha beating, however simple the 
process appears to be, a good deal of address is re- 
quisite for applying the hammers so as to extend 
the metal uniformly from |he middle to the sides ; 
one im*pro])er blow is apt not only to break the gold 
leaves, but to cut tlm skins. 

** After the last beating, the leaves are taken up 
by the end of a cane instrument, and being blown 
flat on a leather cushion are cut to a size, one by 
one, with a square frame of cane made of a proper 
sharpness, or with a frame of wood edged with 
cane ; they are then fitted into books of 25 leaves 
each, the paper of which is well smoothed and 
rubbed with red-bole to prevent their sticking to it. 
The French, for sizing the leaves, use only the cane- 
knife, cutting them first straight on one side, fitting 
them into the book by the straight side, and then 
paring off the superfluous parts of the gold about 
the edges of the •book. The size of the French 
gold lifi.ves is somewhat less than three inches 
sq^e ; that of ours from three inches to three 
inches and three-eighths. 

** The process o/ gol^beating is considerably 
influebced by the weather. In wet weather, the 
skins ^ow somewhat damp, and in this state make 
the extensioik o1t‘ the gold more tedious : the French 
are said to dry and press them at every time using ; 
with care not to over-dry them, which would render 
them unfit for further service. Our workmen com- 
plain more of frost, which appears to affect the 
metalline leaves themselves ; in frost, a gold-leaf 
cannot easily bejblown flat, but breaks, w Ankles, or 
runs together. 

** Gold-leaf ought to be prepared from the finest 
gold; as the admixture of other metals, though 
la too small a proportion to sensibly affect the color 
leaf, would dispose it to the loss of its beauty 
in the air. And indeed there is little temptation to 
the workman to use any other ; the greater hardness 
of alloyed gv)ld oqcasioning as much to be lost in 
polfit of time and labour, and in the greater number 
of leaves that break, as can be gained by any quan- 
tity of alloy that would not be at once discoverable 

the eye. All metals render gold harder and more 
difficult of extension : even silver, which in this 


respect seems to alter its quality less than any other 
metal, produces with gold a mixture sensibly hnrder 
than cither of tnem separately, and this hardness is 
in no art more felt than in the gold-beater's. 

** The Frencll are said to prepare what is called 
the ffreen gold-leaf ^ from a composition of one part 
of copper and two of silver with eighty of gold, 
but thiais probably a^mistakc; for such an admix- 
ture gives no greenness to gold : and I have been 
informed by our workmen, that this kind of leaf is 
made from the same fine gold as the highest gold- 
colored sort, the greenish hue being onlf a super- 
ficial tint induced upon the gold in some part of the 
process : this greenish leaf is little otherwise used 
than for the gilding of certain books. 

** But though the gold-beater cannot advanta- 
geously diminish the quantity of goldFin the leaf by 
the admixture of any other substance with the gold, 
yet means have been contrived, for some particular 
purposes, of saving the precious metal, by pro- 
dueitig a kind of leaf called parly gold, whose basis 
is silver, and which has only a superficial coat of 
gold on one side ; a thinner one of gold, laid flat 
on one another, is heated and pressed together, and 
coheres ; and being then beaten into fine leaves, as 
in the A)regoing process, the gold, though its quan- 
tity is about one-fourth of that of the silver, con- 
tinues every where to cover it, the extension of the 
former keeping pace with that of the latter.*' 


JAPANNING TUNBRIDGE-WARE. • 

BY A TUN BRIDGE- WARE MANUFACTURER. 

Success in varnishing Tunbridge-ware boxes, &c., 
depends very much on the varnish employed — viz. 
white hard spirit, or Tunbr^dge-ware varnish ; as if 
this is not of the peculiarly suitable kind, whatever 
pains you take, you will be unsuccessful : the white 
hard varnish of the shops, though good for other 
purposes, will not answer for this : you may procure 
the right kind at Smith's, 121, Fore-street, Cripple- 
gate. It must always be used in a room heated a 
few degrees above summer heat. If tl^ room is 
too cold, the varnish, when laid on, will turn white 
— or, as it is technically termed, chill ; and if too 
hot, it will rise in small bladders or blisters. Both 
these must be avoided. Use it in a pot with a wire 
fastened across the top, against which the tool (a 
flat camel-hair varnish tool,) must be worked conti- 
nually, to regulate the quantity in the tool at once ; 
the surplus running from the tool and wire again 
into the pot — it is not so good for keeping, and 
must be kept from the air as much as possible : the 
highest rectified spirits of wine is the only thing 
that will improve it if too thick, and soften the tool 
if it gets too hard. This varnish ^ shall, in my 
future description, call spirit varnish ; and I have 
been thus particular, as success depends on the 
proper quality and management of it. 

Of course, in speaking of Che painting and orna- 
menting, I can only describe the materiHl^ and give 
general directions— taking for granted, it will be of 
no use any person attempting it without some pre- 
vious knowledge of drawing or painting. The 
colors used are the same as for oil-painting, but in 
a dry state { they are to be ground fine in turpen- 
tine and let dry ; they are then fit for use ; some of 
the smooth colors, as Vermillion, lamp-black, &c., 
do not require grinding in turpentine first. The 
colors, when used, are to be mixed a palette, or 
marble slab, rather Viff wi^ copal varnish, and 
thinned for use with turpinti lie ; they require copal 
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varnish enough to make them bind, and dry firm, 
and work free, but not enough to m^ke them lining 
or sticky. With these colors you may paint groups 
of flowers, shells, arabesque borders, or imitations 
of wood, &c. ; when gilding is wished, use japan 
gold size — always bearing in mind that any ground 
color, imitation- wood, &c., upon which gold orna- 
ments are to appear, must hkve one coat of spirit- 
varnish over it before sizing ; which is always ne- 
cessary also when flowers, &c. are painted on a 
black or other colored ground — the spirit-varnish 
))revefttiif||^ the ground color from working up. 
Colored prints or drawings on paper, pasted close 
and tight on the wood, form a pretty centre ; they 
must always be sized with isinglass size, twice over, 
before they are varnished over with the spirit- 
varnish. Hafe a little cup of tur])entine by you 
when painting, to moisten the [lencil^ (camel-hair) 
and make them work free — wash them in turpen- 
tine, and keep your colors fiom the air as much as 
possible. 

The articles are usuidly made cither of horse- 
chesnut or sycamore wood, the whiter the better, 
and. should be well floished off with glass paper ; 
wipe them, and give them one coaf of spirit- 
varnish — this raises the grain ; rub down with line 
glass paper when dry ; wipe from the dust, and 
varnish again with spirit-varnish, and they are pro- 
])erly prepared for painting ; but prints or drawings 
must be put on previous to this preparation. In 
preparing articles for ladies to paint on, as they 
use water-colors instead of copal ones, omit the two 
coats of spirit-varnish, using instead a white varnish, 
made of fliiely-powdrrcd flake white and isinglass 
size, used hot, rubbed down in the same way, and 
repeated. ^ 

{Continued on page 150.) 


USES OF KAURI RESIN IN THE ARTS. 
The kauri w'ood of New Zealand was first noticed 
by Capt. Cook, as a very fine mast- timber ; but it 
is only lately that some cargoes of it have been re- 
ceived in 'this country (at Plymouth dock -yard), 
which fully bear out the high rejiutation which this 
wood had previously attained. Mr. Yate describes 
the tree under the name of Bammara australis^ or 
Pinua Kauri, as running from 85 to 95 feet high 
without a branch, and sometimes 1 2 feet diameter, 
yielding a log of heart timber, 11 feet diameter. 
One he measured, perfectly sound, 40 feet 1 1 inches 
circumference. The wood has much the appearance 
of deal, and yields a strong odour of the resin. 
The tree is crowned with splendid foliage ; its 
leaves resembling those of the English box. From 
the trunk oozea a white, opaque substance ; also a 
kind of resin, answering the purposes of resin in 
ship-building, both having a strong resinous stucU 
— the former veiy fragrant, and chewed on that 
account by the Ne^ Zealanders. Both diffuse 
themselves over the whole tree, the cone and leaf 
being equally tinctured with them, whilst they may 
be seen exuding from the tips of the leaves on the 
highest branches. Mr. Prideaux, of Plymouth, who 
lias communicated to the Philoaophicat Magazine a 
paper on this resin, concludes the first of the above 
substances to be the more recent exudation, and to 
be more or less compressible from the presence of 
Its essential oil ; whilst h< considers the resin to be 
that which has lost, by time or exposure, the essen- 
tial oil and a*little moisture, a#d thus become hard 

1 • 


and transparent. In looking over several hundred- 
weights, Mr. Prideaux found the resin in every 
stage of the difference. 

Mr. Prideaux next details a series of very interest 
ing experiments with the kauri resin, and deduces 
therefrom its several uses in the arts. From its 
hardness, fragrance, and brilliance, the white parts 
*seem well suited for varnish-making, for which its 
solubility in alcohol gives it great advantage. 
Harder and more free from color than mastic, quite 
as soluble, and at, perhaps, less than one^nth the 
price, *it seems to be an important addition to our 
materials for alcoholic varnishes. It may, indeed, 
come to be placed at their head, though its insolu- 
bility in pyroacetic acid is an unfor^’.unate limit to 
its utility. Its hardness, fragrance, and influmma 
bility, pointed it out as suitable for sealing-wax ; 
but combined with lac and turpentine it answers 
better, and the manufacturer will soon ascertain the 
fittest proportions. Mr. Prideaux best succeeded 
with kauri and lac, each one ounce, resin three- 
quarters of an ounce, oil of turpentine half an 
ounce, Vermillion one ounce ; powder together the 
lac, kauri, and resin ; add the vcrmillion, and then 
the turpentine.' Let them remain a few days in a 
well covered vessel, then melt thdm together in a 
very gentle heat. The kauri will liquify in this 
composition ; it burns well, drop*4 freely, and takes 
a fine impression, bu it does not always adhere 
firmly to the paper. Another purpose for which its 
brilliant inflammability and comparative infusibility 
qualify it, if it come in largely and cheaply, is gas- 
light. A modification of tl^ oil-gas apparatus 
would work it, and the material being sujiposed at 
one-fourth the price of oil, while the original outlay 
in pipes, &c., would be in the same proportion as 
for oil-gas, it would stand a fair chance in competi- 
tion with coal-gas, gnd be much less di.sagreeable in 
houses than any gas hitherto employed. As to its 
ofiicinal employment in medicine and surgery, time 
and experience only can indicate them. External 
application seems most suited for it ; for its masti- 
catory employment is not very likely to be adopted 
in Europe. 

MISCELLAN1’':S. 

Anxwer to Query 167. — Preparation of T trkeya* 
Cropa for Balloona. — Free the crop from its thick 
coat of fat ; turn the inside out, and wash the 
food out ; soak it in wa^er fo« a day or twOy then 
lay it on a cloth and with a bone or knifjf scrape oft 
the internal coat of the stomach, wa^h it w^'Il, and 
dry it with a clean cloth ; then turn tlie crop, and 
make an incision through the external coats, taking 
particular care not to cut through the membrane ; 
draw the coats at once over the neck, which must 
be cut long for greater convenience in using the 
balloon when finished. Proceed with the other 
neck in me same way ; tie it firm with silk, and 
cut it close to the body of the balloon ; it must be 
then distendril with wind and hung up to dry. 
They may then be painted and varnis&ed, but will 
not require it if properly prepared. They may 
made large enough to contain a gallon of gas,'«ad 
so light as to weigh only 30 grains. 

hieonibtiatible Clothing * — If cotton and woollen 
articles of dress, after washing, be rinsed in a solution 
of nitre, it will prevent their readily taking nre, 
and, at the same time, will improve their ap- 
peal aiice. 
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THE DIORAMA.,- 

Among all the contrivances to gratify the public 
cariosity the above exhibition stanza certainly pre- 
eminent. The imposing magnificence of the subjects, 
the splendour of the paintings, the vivid illusion of 
the 8(;ene — all conspire to render it an object of 
supreme interest and delight to this sight-seeking 
nation ; and the popularity which it has attained, 
founded on the sure and permanent basis of real 
excellence is a certain indication of its intrinsic 
value as a work of art. 

The invention consists in placing the pictures or 
painted scenery within a building so constructed, 
that ,the saloon or amphitheatre containing the 
spectators ma^' be caused to revolve at intervals, as 
may be desired, for the purpose of bringing in suc- 
cession two or more distinct scenes or'pictures into 
the field of view, and without the necessity of the 
spectators removing from their seats. From this 
arrangetnent of the revolving saloon, the s<!enery or 
pictures themselves may remain stationary, and will 
therefore admit of the application of an improved 
method of distriouting or directing the daylight 
upon or through them, so as to produce the effects 
of varying the light and shade in a more pleasing 
manner than has otherwise been accomplished. The 
effects arc produced by means of a number of colored 
transparent and moveable blinds or curtains, some 
of which are placed behind the picture^ for the 
purpose of intercepting an<l changing the color and 
shades of the rays of light — which being permitted 
to shine or pass through cert<iin semi-transparent 
parts of the picture, produce many curious changes 
in the appearance of the color, in proportion as the 
colored blinds arc moved up and down. This 
motion is performed in a peculiar order by the aid 
of cords connected with the machinery, which we 
shall presently describe. Other colored transparent 
blinds arc situated above and in front of the picture, 
which arc also moved by lines, and by that means 
distribute or direct the rays of light which are per- 
mitted to "fall upon the face of the picture, and 
thereby effect many surprising chauges in the 
appearances of the colors of the painting. 

Fig. 1, in the engraving, gives a horizontal plan of 
tlu: building in the Regent’s Park, in which are now 
being exhibited two magnificent pictures, each of 
them consisting of several thousand square feet of 
canvas. A shows the plan of the revolving saloon, 
conveniently fitted up with a circular range of boxes 
and seats at the back part, and with several rows of 
benches in front ; the remaining space is a carpeted 
floor laid upon an inclined plane, for spectators 
who choose tc^stand. 13 B shews the situation of 
one of the pictures ; and C C the situation of the 
other. D D are two large windows, fitted with 
ground or semi-transparent glass, to admit a portion 
of light behind the picture. The saloon is a building 
of a cylindrical form, and has a spacious opening, 
Z, in one side, for viewing the picture through. 
The doors for the admission and departure of the 
company are situated at S S and Z Z on the opposite 
side. The spaces between the opening of the saloon 
and the pictures is inclosed above and on each side 
by light screens, forming a kind of vista, (as seen 
at a a and b b) which, concealing the margin of the 
picture, produce in a ceij^ain degree the effect of 
panoramic pictures. 

Fig. 2 repvesents a vertical position of the build- 
ing and apparatus, ir^ the direction of the dotted 
line X drawn on the pk; , and ^ the letters of re- 


ference are the same in both of the figures for the 
corresponding parts. Consequently A shows the 
saloon, the walls of wliich are elegantly decorated 
with drapery and painted devices ; and the ceiling, 
which is of a slightly conical figure, is tastefully 
ornamented with a transparent painting, which 
.designedly admits of but a very sombre light from 
skylights placed above. B is one of the pictures 
suspended from above, and kept in a jiroper degree 
of tension by small weights hung on at botir- .i, and 
also atr the sides, at which place the lines for the 
weights puss over small pulleys fixed to a stationary 
niil not shown in the engraving. Before the window 
D the colored transparent blinds are suspended by 
lines, so as to be capable of moving ‘up and down, 
in order to pass by and overlay each other ; five of 
these are represented at f, but there may be a con- 
siderably greater number used, which will depend 
entirely upon the nature of the painting or scenery 
to be exhibited, and must, as well as the arrange- 
ment of their movements, and also the color of the 
cloth, be determined by the judgment of the painter. 
F shows a large sky -light in the roof of the picture 
room for the admission of light upon the face of 
the picture ; this window is likewise fitted with 
ground glass, and furnished with transparent colored 
blinds, as scon at P F, which move upon hinge 
joints fixed to tludr uppermost inds, so as to be 
capable of moving into tlie dotted position, thereby 
permitting the rays of light to fall unobstriwted 
upon the ‘Face of the pic*^ure ; when they are raised 
up as shown in the figure, they intercept part of the 
light, and when brougld fully uj) they may be made 
to close up the window entirely, and thereby cause 
all the rays of light to jiass upon the picture through 
the colored shades, so as fo ])roducc variations in 
the shades and tints upon the picture. 

The colored blinds are moveil by cords or^lines, 
which proceeding from them, pass over small jiuileys 
near the top of the building, and then descending 
are attached to a long lever or balance, G 11, which 
moves upon a centre or fulcrum at h. This ]»art of 
the apparatus is situated in that intermediate portion 
of the building hetwei.n the two picture rooms, as 
seen at h in the plan, Fig. 1. The lines K proceed 
over small pulleys, h, and ovw leading pulleys 
situated at the end of the roof of the Ix/ilding, 
after which they are attached to extremities ot* the 
blinds, F F, in order to close or open them. 
There are five pairs of t'uese b^nds in the length of 
the building, but only one pair exhibited in the 
figure. The cords marked L, and those marj^ed M, 
proceed over small pulleys in the rooF <of the build- 
ing, and are then attached to the hanging blinds, J. 
The lower ends of these cords, L and M, are 
attached to the lever G H on opposite sides of the 
fulcrum, consequently, when the lever is moved on 
its centre,, some of the blinds will ascend and others 
descend, so as to pass over each other, and produce 
different tints of light : but no precise or even 
general rules can be laid down for these motions, as 
they must depend entirely upon the nature of the 
scene and the intention of the artist. When it is 
desired to produce the change in the lights«]Qd 
shades of the picture, a workman draws the end H 
of the lever slowly downwards, by turning the 
winch P shown in Fig. 1, and also by dotted lines 
at P in Fig. 2, where two ends of a rope proceed 
over pulleys, and are attached to opposite ends of 
the lever G H ; this rope winds round a barrel, 
which is turned by a pinion and cog wheel from 
the winch P, and the ends of it pass off on opposite 
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sides of the barrel, so that a variety of changes is 
produced by turning tlie winch round in contrary 
directions. A balance weight is attached to one 
end of the lever G H, for the purpose of balancing 
the weight of the blinds. The extent of motion 
which the various colored blinds may require to 
have communicated to them, can be obtained by 
attaching their lines or cords to the lever G H,* 
nearer to or farther from the centre of motion. 

Th^Joor of the revolving saloon is supported 
upon s^ry strong timber frame* work, which consists 
of a central shaft or axis, a, having twelve^mbers 
•r arms similar to those at p jt?, arranged round it at 
equal distances in the manner of radii ; the extre* 
mities of these timbers are connected by upright 
pieces ; and the whole framing further strengthened 
by diagonal -braces and cross-timbers, which, pro- 
ceeding from one arm to the next, are firmly bolted 
to each, and form a pentagonal framing. The 
cross-timbers serve to carry the bearings of twelve 
strong iron shafts, which form the axis to twelve 
^ cast-iron wheel! or rollers, two of which are shown 
at V V. These wheels roll round upon the surface 
of a circular metal curb or ring, firmly bolted to a 
course of masonry situated upon the* top edge of the 
circular wall U*U. This wall having to support 
the revolving amphitheatre above, has a very solid 
foundation many Ijget below the surface. The central 
shaft 0 is furnished with a pivot or gudgeon at its 
lower extremity, which works in a brass step-piece, 
is fitted with adjusting screws, and securely fixed on 
a pier of masonry. The cylindrical part of the 
saloon above the fi^^or is composed of light wood 
framing, internally decorated as before mentioned. 
Tlie roof of the saloon is furnished with a gudgeon 
or pivot ill the centre, adapted to turn round in a 
beam affixed to one of the principals of the main 
roof as seen at 1. 1 1 shows a sky-light for ad- 

mittifl^ light through the transparent ceiling of the 
saloon. 

The extent of the circle described by the revolving 
motion of the saloon, in exhibiting the two pictures 
alternately, forms an arc of about 73*^ ; and during 
the time tliat the saloon is iu motion no company is 
permitted to go in or out ; but when the opening S 
^ brought in the jjiroper situation opposite to either 
of th^ictures, one of the two doors, s z, of the 
sa^jiM^ill be found to correspond exactly with one 
of the door-ways respectively marked 8 z sliown in 
the circular brick wall snigounding the saloon, and 
will thus open a flircct entrance to it. On the 
outside o^this circular wall a suitable room at R is 
providid for «uch of the company to wait iu that 
arrive at the moment the saloon is in motion. 

We have now only to describe the method by 
which the revolving motion of the saloon is effected, 
and we regret that the very limited space allowed 
for the delineation of this part of the machinery 
renders it not very clear in the Fig. 2. eA portion 
or segment of a wheel with cogs, n, is firmly fixed 
to the central shaft o, so that its cogs may be 
engaged with the cogs of a pinion fixed upon a 
vertical shaft, which has a bevilled wheel at its 
lower extremity; this wheel is engaged with the 
tei^h of another bevilled wheel placed in a vertical 
position ; and as the .axis of the last- mentioned 
bears also a cog wheel, they revolve together. This 
tr#in of wheels is set in motion by a small pinion, 
wliich is immediately operated upon by the turning 
of a winch with a fly wheel upon the same axis to 
regul^jte the power. 


ILLUSTRATIONS OF THE LlNNyEAN 
SYSTEM# NAMING PLANTS, ike. 

fJtesumedfrompixge 59 .^ 

The observatiotis on pages 58 and 59 will readily 
suggest the method to he ado)>ted in finding the 
name of an unknonrn plant. For example, suppose 
we gaUier one fromathe fields, and possess some 
book ^lich we know contains a description of it. 
We may not be aware of the name of the plant we 
have gathered, and consequently know not in what 
part of the book such a description is tosbe found. 
To ascertain this, we must proceed ns follows : — 
First, directing our attention to the flowers, we find 
that there arc five distinct stamens ; from which we 
comdude it to be of the class Peutandria. N(«t we 
observe the number of styles ; there 4)cing but one, 
the order it belongs to is Monogynia. We must 
now turn to 'the proper class and order in the book 
we possess, and there we shall find a variety of 
genera arranged UTuler each other, and very often 
collected into little groups. Reading over the eha- 
racters of these genera, our plant will agree with 
only one of them — for instance, with Primula, or 
the Primrose family, whose. I'haracters are, calyx 
tubular and five-toothed ; corolla salver-sba))ed ; its 
tube cylindrical ; its mouth 0 ])en. Capsule opening 
with ten teeth. 

As these characters belong to no other genus 
whatever, we cannot err thus far, and it only re- 
mains for us to discover what species of Primula 
we have plucked, h’or this purpose we have to^urn 
a little further in the book, where Primula is more 
fully described, and which the index, or our own 
observation, will easily direct us to. Here five 
British species are described as follows 

* Leaves gkeex. Flowers yellow. 
Common Vrvnrose,. . Flowers single on the stalk. 
OxHp. , Flowers many on the stalk ; corolla flat. 
CowHlip . . Flowers many on the stalk ; corolla con- 
cave. 

^ Leaves mealy. Flowers wnk. 
Bird^s-eye Primrose. . Leaves crenate ; calyx ob- 
long, ovate. 

Scottish Primrose. . Leaves dentate ; calyx swelled 
out. 

By attending to the above it is easy to know our 
plant, for as it agrees only with the first descrip- 
tion, it must be the Common Primrose^ that “ meeK 
and soft-eyed emblem of childhood,*’ which greets 
us with the promise of coming spring, and which 
brightens the mossy hedge- row's with its smiling 
yellow flowers. 

The above method of naming un^hnow^ plants is 
applicable in all other cases, both on wild and 
garden flowers : it implies but little labour, and 
occupies, except in difficult cases, but little time. 
Still to the young botanist 4t may appear difficult, 
but let him remember that every step in his progress 
renders what is to come more easy. When he 
knows one of the above species, he has but to look 
at four descrijitions instead of five, w'hencvcr he has 
procured a second species — a third is still more 
easily found out, and so on in all instances. 

The following observations on the various Lin- 
neean classes, and examples of some plants found 
under each, will much lissist the student’s general 
knowledge of classification. He may gather any 
plant mentioned, aifll compare it with^e characters 
of the class. I 
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Class I. — Monandria. Tvfo orders 


Containing plants with only 1 stamen, and 1 or 2 styles. 

A small class, containiiij^ among its hardy plants, 
the elegant Strawberry Blite, and the Red Cen- 
tranthus, otherwise called Red Valerian. Its hot- 
house plants are many of them interesting and 
beautiful ; an>png them arc the Ginger, the Arrow 
Hoot, and the Turmeric. The Saltwort, the Water 
Slarwort, and the Mare’s-tail, are all 4:hat England 
calls her own ; and these, which are mud plants, 
possess but little beauty or interest. 

Class II. — Diandria. Three orders. 



Containing plants with 2 stamens, and I, 2, or 3 styles. 

An interesting, ^though small class — many of its 
flowers are both beautiful and fragrant. The Jas- 
mine, the Lilac, the Rosemary, and the Privet, are 
among them. Here, too, we find the Olive, the 
Pepper plant, the Sage, (of which there are no less 
than 170 species,) the Veronica family, the Schi- 
Kanthus, and the curious little filadderwort, so 
remarkable for its root. In the second order is 
almost the only Grass which bears a scent ; it is 
called the Sweet-scented Vernal Grass, and in the 
spring covers most of our dry and road-side pastures. 
It is a foyorite with the cattle, and, when dried, 
will retain its scent for years. 

Class III. — Triandria. Three orders. 


Containing plants with 3 itumens, and 1. 2. or S styles. 

i.V. ar 

A class extensive, important, and varied. It 
contains, in the first order, the Crocus, the Iris, and 
most of the beautiful bulbous plants of South Africa. 
Following these are numerous rush-like plants of 
native growth, and the sacred Papyrus, the plant 
from whose pithy, rush-like stem, the ancients pro- 
cured there first, and, for many ages, there only 
))aper. In the second order is that numerous and 
valuable tribe, the Com, the Grasses, the Reeds, and 
the Sugar Cane. 

Class IV. — Tetranoria. Three orders. 



Plant* with 4 stamen* of equal length, and 1, 2. or 4 style*. 

b.v.ir 

We find but few p.Bnts, with four stamens, yet 
among them are some of interest. The Plantain of 
.the fields is well known to us all. The Teasel, whose 
receptacle is so valuable in fulling cloth, and whose 
leaves are so formed as to retain the water upon 
them, belongs here; so also does the bri^f and 
glossy-leaved Holly. The Scabious, the Goose- 
graas, and that vegetable ingrate, the Dodder. 

Class V. — Pbntandria. Six. orders. 



Plants with 5 stamen*, a,id 1, 2, 3, 4, 5, or many styles 

.y.v'.'i.-af.# 

Pentandria contains no less than about one-fifth 
of the whole flowering plants. It begins with the 
rough- leaved kinds. The Biigloss and the Comfrey 
are among them. Then there fe the lovely little 
** Forget-me-not/* tliat blossoms bright and blue on 
the rippling stream. The curious Hmpernel or 
Poor Mah*s Weather Glass, is its near attendant. 
Then follow the aspiring Bell-bine, the lowly Prim- 
rose, and the fragrant Violet, th( Coffee, the Tobacco, 
the Capsicum, the Balsam, the luscious Grape, the 
noble Teak tree, (that lord of the Asiatic forest,) 
and the shining Currant. The poisonous family of 
the Nightshade, in which are the Egg plant, the 
Love Apple, and the Potatoc, bear them company 
in the first order. In the next comes that extensive 
tribe, the Umbellate plants, as the Carrot, the 
Parsley, the Parsnip, and the Hemlock. In the 
order Trigynia, among others, are the Guelder Rose, 
the Elder, and the Sumach. In the order Telra- 
gynia is but the Grass 6f Parnassus, a lovely plant 
of our mountain pastures. In Pentagynia are the 
thick-leaved Crassulus, the usefuk Flax, the Thrift, 
and the curious Sundew. 



TTie Mree English species of Sundew, 


Class VI.— Hexanoria. Four orders. 



Plant* with 6 equal stamens, and 1, 2, 3, or many styles 

I y fA 
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This claRS claims our notice from the beauty of 
some of its examples, no less than from the utility 
of the rest. Who has not observed and admired the 
elegant form, colors, and beauty of the Lilies, the 
SnoVdrop, the Narcissus, the Tulip, the Hyacinth, 
and almost all the rest of the bulbs ? These are not 
all, even in the first order, for 'we have the noble. 
Banana or Plantain tree, the Aloe, the Pine Apple,' 
the Bamboo end Rattan Cane, the Fan Palm, the 
Yucc%jtbe lily of the Valley, and the Asparagus. 
The Rice, that valuable plant which grows in water, 
where nothing else fit for human food will Sourish, 
Aid which supplies with nutriment no less than 
one-third of the whole human race, belongs to the 
second order of this class. In the third are placed 
the large family of the Docks, one species of which 
is the commdn Sorrel. 

{Qmtinued on ptige 1 32.) 

^ FROZEN WELL. 

Nrar Owego, Recurs this apparent contradiotion of 
nature’B*lawB, which is thus described by a corres- 
pondent in Silliman's Journal, 

The well is excavated on a table of land, elevated 
about thirty feet above the bed of tHe Susquehanna 
River, and distant from it three-fourths of a mile. 
The depth of the well, from the surface to tlie 
bottom, is said tos be 77 feet ; but for four or five 
months in the year, the surface of the water is 
frozen so solid as to be entirely useless to the inha- 
bitants. On the 23d of t\^e present month, (Feb.) 
in com'pany with a friend, I measured the depth, 
and found it to bo 6k feet from tlie surface of the 
earth to the ice which covers the water in the well, 
and this ice we found it impossible to break with a 
heavy iron weight attached to a rope. The sides of 
the well are nearly covered with masses of ice, 
which ^ increasing in the descent, leave but about a 
foot space (in diameter) at the bottom. A thermo- 
meter let down to the bottom, sunk in 15 
minutes, being 68” in the sun, and 30” at the bottom 
of the well. The well has beeu dug 21 years, and 
1 am informed by a very credible person who assisted 
in the excavation, that a man could not descend 
to work in it for more than two hours at a time, 
even with extra clnfthing, although in the month of 
Jun e, ^ d the weather excessively hot. The ice 
remms until very late in the season, and is often 
drawn up in the mouths of June and July. Samuel 
Mathews drew from the weR a large piece of ice on 
the 25th <ky of July, 1837, and it is common to 
find it t||er?on the 4th of July. 

The well i^ dituated in the highway, about one 
mile northwest of the village of Owego, in the town 
and country of Tioga. There is no other well on 
that table of land, nor within 60 or 80 rods, and 
none that presents the same phenomenon. In the 
excavation, no rock or slate was thrown up ; the 
water is never affected by freshests ; and ifi what is 
usually denominated ** hard,” or limestone water. 

A lighted candle being let down, the flame became 
agitated and thrown in one direction at the depth of 
30 feet, but was quite still, and soon extinguished 
at Feathers, down, or any light sub- 

stance, when thrown in, sink with a rapid and 
accelerated motion. 

Professor Silliman, in attempting to solve this 
extraordinary and difficult problem, observes : At 
the depth of more than 60 feet, water ought not to 
freeze at all, as it shoidd have nearly the same tern- i 
perature. of that film of the earth’s crust, which is 
at this place affected by atmospheric variations, and ' 


solar influence, being of course not far from the 
medium temperature of the climate. Could we 
suppose that compressed gases, or a greatly com- 
pressed atmosphere were escaping from the water, 
or near it, this would indicate a source of cold ; but 
as there is no such indication in the water, we 
cannot avail oorselve^of this exjdanation, unless we 
were t9 suppose that the escape of compressed gas 
takes place deep in the earth, in the vicinity of the 
well, and in proximity to the water that supplies it. 
Perhaps, this view is countenanced by tl^ blowing 
of the candle at the depth of 30 feet, blowing it to 
one side, thus indicating a jet of gas which might 
rise from the water as low as its source ; and even 
if it were carbonic acid, it might not extingui^i the 
candle, while descending, as the gas grould be much 
diluted by common air ; and still, in the progress of 
time, an accumulation of carbonic acid gas might 
take place at the surface of the water, sufficient to 
extinguish a candle. 

LITHOGRAPHY. 

{Kesumed from page 95.) 

Lithographic Stones , — Any stone which effer- 
vesces with an acid, which imbibes water with faci- 
lity, and is easily penetrated by greasy substances, 
is fit for lithography. It is well known that car- 
bonatc of lime fulfils these conditions ; next to silex, 
lime is the earth found in greatest abundance on the 
surface of our globe, and chiefly in the state of vir- 
bonate. It is found, first, in masses in primitive 
beds, and almost always of h white color, and in a 
pure state ; secondly, in transition beds, in masses 
of difl’erent colors, proceeding from the detritus 
of the first ; such are marblq^ ; thirdly, in beds of 
later formation ; in these it is found in abundant 
strata ; but it is necessary to choose amongst these, 
as these beds or deposits formed by water arc almost 
always of a coarse texture, intermixed with crystals 
or filled with shells. 

By this it is easy to see that lithographic stones 
are not scarce ; from the coarse calcareous stnne 
which serves for buildings, to the compact calca- 
reous ones, which receive the polish of marble ; an 
infinite variety of other stones exist, which contain 
with lime, silex and alumina, and the two latter 
even to excess, and wdiich are all more or less proper 
for lithography. 

Lithographic stones may consequently be found 
in chains of mountains, on hills, and in plains ; 
those, therefore, who are in search of them, ought 
to be provided with a small bottle of nitric acid, 
and whenever a white stone is found which does not 
strike fire with steel, it must be tried fith the acid, 
and if an effervescence takes place, it is a litho- 
graphic stone. The following arc the rules by 
which the best may be selected : — 

The best lithographic stone hitherto found breaks 
with a couchoidal fracture ; it ^ of a fine homoge- 
neous texture, its color is a uniform and yellowish 
white, being nearly similar in appearance to the 
hone stones used in sharpening razors ; on breathing 
on them, a slight aluminous smell, (similar to thsS 
of pipe-clay,) is perceived. 

The quarry from which the first lithographic 
stones were extracted, is stiU that which furnishes 
them in the greatest abundance, and of the largest 
dimensions. It is situalbd at Solenhofen, near 
Papenheim, in Bavaria. No quarries hitherto 
known in France giv^ stones equal to the German 
ones. t 
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Stones, however, have been found near Cha* 
teauroux, which in some respecti' have a great 
advantage over the Bavarian ones ; they are much 
harder, of a finer texture, they •preserve much 
belter the soft tints in chalk engravings, and the 
impressions are much brighter. For these reasons, 
the French stones would be« far superior ^to the 
German, were they not interspersed with innu- 
merable spots and defects, so that it is extremely 
difficult to find one, 18 inches square, which is free 
from theft.. 

We have tried some stones extracted from a new 
quarry, found near Chatellerault ; they appear to 
possess all the necessary qualities ; they may be 
procured of any size ; they are white, slightly in- 
clined to a giviy, excessively hard, and highly allut 
iniuous ; ,they absorb both water and grease with 
equal avidity. Lines drawn upon this stone print 
with great purity, and it is perhaps preferable to 
any other for ink drawings. 

Next to these stones, which are the only ones to 
be employed for highly finUhed drawings, we may 
rank white marbles, which are not so proper for 
lithography. After these, come the common cal- 
careous stones, which produce drawings of various 
qualities according to the more or less fineness of 
their texture ; and lust of all, the coarsest calcareous 
stones, which from the number of foreign substances 
they contain, cannot be employed in lithography. 

Saving and Polinhing the Stones. — In order to 
withstand the necessary pressure, a stone a foot 
sejuarc must not be less than two inches in thick- 
ness ; and one three feet square, must be at least 
four inches thick. 

When stones are a great deal thicker than is 
necessary, they may be divided by a saw and sand, 
as is done with marble ; and after they have been 
squared, they must be rubbed face to face with 
sand and water, and the edges rounded with a file 
and smoothed with pumice-stone, using the sand 
finer and finer by degrees, until the surface is per- 
fectly smooth and even, when the stone will be 
ready for*the draughtsman. 

Different grains are given, according to the 
nature of the drawings : fine and delicate drawings 
require a very fine grain, while bold and spirited 
ones require a coarser one. 

Rubbing off Chalk Drawings, — When a stone is 
done with, and it is wished to rub off the drawing 
wliich is on it, in order to execute another, it must 
be first rubbed with sand until the lines of the 
drawing have disappeared ; it must then be washed 
with a mixture of aquafortis and water, (in the 
jiroportion of one part of acid to twenty of water.) 
This operatiofi is indispensable in order to destroy 
the former drawing, which otherwise would re- 
appear in the printing ; it is then rubbed with fine 
sand, and treated in every respect as in the first 
preparation of the stone. 

Preparation of Stones for Ink Drawings . — ^The 
stones having been prepared with fine sand, as is 
done for chalk drawing, must be well washed, and 
carried to a table perfectly free from sand or dust ; 
they must then be rubbed face to face with pow- 
dered pumice-stone and water ; when perfectly 
smoth, they must be again washed. This being 
done, take a large pumice-stone, of a fine texture, 
and rub each stone sepi^ately with it, and with a 
circular mdtion ; this must be continued until the 
stone is polished, and perfq^tly free from grain or 
scratches. i 

When it is wished tf give ^ still higher polish, 


the stones are often rubbed with a rag and pumice- 
stone well powdered and sifted ; it must be after- 
wards washed and rubbed violently with a linen 
rag ; the stone is then ready for the draughtsman. 

Rubbing off Ink‘ Drawings. — In order to rub off 
ink drawings, the surface of the stone must be 
strewed with powdered pumice-stone and water, 
another stone laid over it, and, thus they must be 
nibbed face to face until the drawiag disappears : 
acid and water are now to be poured on thgi^fttone, 
which jniist be afterwards washed and prepared 
afresh as in the first instance. 

( Continued on page 1 29. J * 

ASSAM TFA. 

It will be remembered that, upon thd discovery of 
the tea-plant being indigenous in Upper Assam, 
Mr. C. A. Bruce was sent thither to explore the tea 
country, and was appointed superintendent of its 
culture. He then proceeded to raise plantations ; 
and, in the year 1838, transmitfed to 'England 
eight chests of ** Assam Tea,’’ each containing 
320 lbs. It appears, also, that Mr. Bruce has 
drawn up his second Report, which has been pre- 
sented by the Tea Committee a'ppoiuted by the 
Bengal Government. 

Notwithstanding the troubles w which the frontier 
of Assam has been involved, Mr. Bruce has alto- 
gether discovered 120 tea-tracts, some of them very 
extensivd, both on thc^ hills and in the plains ; 
whence a sufficient number of seeds and seedlings 
might be collected, in the course of a few years, to 
plant off the whole of Assam. 

In 1838, on going over one of the hills behind 
Jai])ore, about 300 feet high, Mr. Bruce discovered 
a tea- tract between two and three miles in length ; 
the trees were mostly as thick as they could grow, 
and the tea-seeds (smaller than he had seen before,) 
literally covered the ground : this was in the middle 
of November, when the trees had abundance of 
fruit and flower on them. One of the largest trees 
was two cubits in circumference, and fully forty 
cubits in height. At Ihe foot of the hill was another 
tea-tract, and doubtless many of the Naga hills arc 
covered with tea. Mr. Bruce ^crossed the Dacca 
river at the old fort of Ghergong, and ^walking 
towards the hills, almost immediately camc>*;:pon 
tea ; and in two days journey he saw thirteen tracts. 
Farther south-west, thevmall hills adjoining Gabrew 
hill were covered with tea-pfants. ** T^e flowers 
of the tea on the hills are of a pleasnit, delicate 
fragrance, unlike the smell of other*t^a-plants ; but 
the leaves and fruit appear the same. This would 
be a delightful place for the manufacture of tea, as 
the country is well populated, has abundance of 
water, and grain is cheap. There is a small stream 
called the Jhaugy river, at a distance of two hours 
walk : if is navigable all the year round foi small 
canoes, which would carry down the tea, and the 
place is only one and a half day’s journey from 
Jorehaut, the capital of Upper Assam.” South- 
west of Gabrew Purbet, (about two days journey,) is 
a village inhabited by a race called Norah^, who 
came from the eastward, where tea abounds. **rhe 
oldest man in this village told Mr. Bruce, that when 
his father was a young man, he had emigrated, with 
many others, and settled at Tipum, opposite Jaipore ; 
that they brought the tea- plant with them, and- 
planted it on the Tipum hill, where it exists to this 
day ; and that when he was about sixteen years of 
age, he was compelled to leave Tipum, on account 
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of wars and disturbances, and take shelter at the 
village where he now resides. This man said he was 
eighty years of age, and his father died a very old 
man. He was the only man met by Mr. Bruce in 
his journeys who could give him any account of 'the 
tea-plant, with the exception of an Ahum, who 
declared that it was Sooka, or the first Kacharry. 
Raja of Assam, who brought the tea-plant from 
Munkum — heasaid it was written in his Putty, or 
histoei^^ Mr. Bruce found the old Norah man's 
story true ; for the superintendent cleared tjjie tract 
where it grew thickest, about 300 yards by 300 : the 
tfld man said his father cut the plant down every 
third year, that he might get the young leaves 

The Reporlpis accompanied by a map of Muttuck, 
Sifigjiho, and the coutitry west of the Boree Dibing 
river, showihg all the tea-tracts that have been 
discovered ; they are distributed all over the district. 
Mr. Bruce does not pretend to say how much tea 
they would all produce if fully worked. Until 
lately, he had only two Chinese black tea makers. 
These nfbn have native assistants ; each Chinaman, 
with six assistants, can only superintend one locality, 
and the tea-leaves from the various other tracts, 
widely separated, must be brought to these two places 
for manufacture. Hence, additional labourers must 
be always employed to bring the leaves from so 
great a distance : Hie leaves, too, in the journey, 
soon begin to ferment, and the labour of only pre- 
paring them so far in process that they may not 
spoil by the morning is cfcessive. The fhen have 
often t6 work very late, and consequently the labour 
is not so well executed ; the leaves last gathered are 
also much larger than they ought to be, for want of • 
being collected and manufactured earlier — conse- 
quently the tea is of inferior quality. This is men- 
tioned to show the inconvenience and expense of 
having so few tea-makers — a disadvantage which 
may interfere with the success of the experiment. 
Mr. Bruce considers that it will not become suffi- 
ciently forward to be transferred to speculators, 
until a sufficient number of native tea-manufacturers 
liave been taught to prepare the black and green 
sorts : then, under 100 available tea- manufacturers, 
it would be worth while to take up the scheme on a 
large scale. Laboj^ers must be introduced, in the 
first ii^ance, to give a tone to the Assam opium- 
eate?4S^but the great fear is, that these latter would 
corrupt the new comers. If the cultivation of tea 
were encouraged, and the* poppy put a stop to in 
Assam, the Assamese would make a splendid set of 
tea- manufacturers and tea-cultivators. 

In eSl;imatyig the extent of the tea-tracts, Mr. 
Bruce only refers to those patches of plants which 
grow thickly together, and does not reckon the 
straggling plants in the forest and jungle. The 
former are so thick as to impede each other's 
growth ; and by thinning them, a sufficient number 
of plants may be found to All up the pitches of 
jungle between the present tracts. Tet many tea- 
tracts have been cut down, in ignorance, by the 
natives, to make room for the rice-field, for fire 
wood, and fences. Many of these tracts have 
sprun^i^ up again, more vigorous than before. 

Mr. Bruce considers that in Assam, as in China, 
the hilly tracts produce the be^t teas. In the low 
land, the plants seem to love and court moisture, 
not ^om stagnant pools, but running streams. The 
Kuhung tracts have the water in and around them, 
are all in heavy tree-jungles. An extent of 
300 yards by 300 will cost from 200 to 300 rupees, 
clearing, t. e, according to the manner in which 


the miserable opium-smoking Assamese work. They 
will not permit^kheir women to come into the tea- 
gardens ; whereas, females and children might be 
profitably employed in plucking and sorting leaves. 
But the gathering is hard work — the standing in 
one position so many hours occasions swelling in 
the lera ; as the Assgmese plants are not like those 
of ChiKa, only three feet high, but double that size, 
so that one must stand upright to pluck the leaves. 
The Chinese gather theirs squatting down. The 
Assamese trees will, probably, become of « smaller 
and more convenient size after a few years' cultiva- 
tion; from trimming the plants, taking all their 
young leaves as soon as they appear, and from the 
soil being poorer. Transplanting, also, helps to 
stunt and shorten their growth. The Chinese as- 
sured Mr. Bruce, that the China plants, now of 
Deenjoy, would never have attained half their present 
perfection under ten years in their own conutry. 

The sun materially affects the leaves; for, as 
soon as the trees that shade the plants are removed « 
the leaf loses its fine deep green, and turns yel- 
lowish ; but it at length changes to a healthy green, 
and becomes thicker than when in the shade. The 
more the leaves are plui^ked, the greater number of 
them are produced. The plants in the sun have 
flowers and fruit much earlier than those in the 
shade; Dowers and seeds in July, and fruit in 
November. Some plants, by cold or rain, having 
lost all their flowers, throw out buds more abun- 
dantly than ever. Thus, plants may be seetf in 
flower so late as March, (some of the China plants 
were in flower in April,) bearing the old and the 
new seeds, flower-buds, and full-blown flowers, all 
at one and the same time. The rain, also, greatly 
affects the leaves, for 8ome«eorts of tea cannot be 
made in a rainy day ; for instance, the Powchoni/ 
and Minffehew. The leaves for these ought to be 
collected about 10 a. m. on a sunny morning, when 
the dew has evaporated. The Powchong can only 
be manufactured from the leaves of the first crop ; 
but the Mingehew, although it requires the same 
rare in making as the other, cun yet be iflade from 
any crop, provided the morning be sunny. The 
Chinese dislike gathering leaves on a rainy day for 
any description of tea. Some pretend to distinguish 
the tea imade on a rainy day from that made on a 
sunny day, much in the same manner as they can 
distinguish the shady from the sunny teas, by their 
inferiority. If the large leaves for the black tea 
were collected on a rainy day, about seven seers, or 
fourteen pounds, would be required to make one 
seer, or two pounds, of tea ; but if collected on a 
sunny day, about four seers, or eight pounds, of 
green leaves, would make one seer, oa two pounds, 
of tea : so the Chinamen told Mr. Brufie ; and 
from experiment he found their statement correct. 
The season for tea-making generally commences 
about the middle of March ; second crop in the 
middle of May ; and the third about the middle oi 
July; but the time varies according to the rains 
setting in sooner or later. 

We now arrive at near the number of tea-plants 
cultivated in Assam. The China black tea-plants 
which were brought into Muttack, in 1837, amounted 
to 1609, healthy and sickly; and they mostly 
flourish as well as if reared in China. Mr. Bruce 
collected about twenty-f(mr pounds of the China 
seeds, and sowed some cm the little hill of Tipum, 
in his tea-garden, and others in the nunsery-ground 
at Jaipore ; about 3,000 which have come up, 
are looking beautiful, and^oing very ; but the 
* ' K 



113 


MAGAZINE OF SCIENCE. 


China seedlings on Tipnm hill have been destroyed. 
The Assam and China seedlings are hear each other; 
the latter have a much darker appearance— there 
may be about 10,000 of them. Id June and July, 
1837, 17,000 young plants were brought from 
Muttack, and planted out in thick tree iungles. 
Six or eight thousand had previously beeAjilanted 
tlicre ; many of these died in consequence of the 
buffaloes constantly breaking in among them ; but 
tlie rest are doing well, though in jeopardy of the 
above en'i^mies. 

In 1838, 52,000 young tea-plants were brought 
from about ten miles distance from Jaipore ; a great 
portion of these have been sent to CflJcutta, to be 
tor\%'^rded to Madras. Should they thrive there, it 
is Mr. Bruceis opinion that they will never attain 
the height of the Assamese plants, but be dwarfish 
like the Chinese. Transplantation shbuld be done 
in the rains, when very few, if any, will die, pro- 
vided, also, that they are removed from one sunny 
tract to another. Mr. Bruce believes theteA-plant 
to be so hardy that it would live almost in any soil, 
if it were only planted in deep shade when taken to 
it. The roots should be well watered, but not 
inundated ; when they have taken hold, the shade 
should be removed. From moderately-sized plants, 
removed from the jungle to a garden, a small crop 
of tea may be gathered next year. From jdants 
raised from seed, a crop may be expected the third 
yrar ; they reach maturity in six years, and live 
forty or fifty. 

METALLOCHHOMY. 

{To the Editor J* 

<1 

Sir. — I n experimenting upon this subject, 1 find 
tliut platiua may be colored similarly to steel, by 
eii) ploying a solution of 8ul])hate of manganese. 
The colors are even more beautiful than those pro- 
duced on steel, but the rings are much smaller. 
The positive wire must slightly touch the platina 
foil. 1 have tried a steel plate also in the same 
solution, and find that colors may be produced on 
it III a slight degree.. 

The battery made use of was a Grove’s battery 
of two small jelly jars. 

Trusting that it may afford some information to 
your readers 1 have troubled you with this account. 

JOHN SAVAOB. 


MISCELLANIES 

Crystallized Ornaments^ Alum Baskets, 8fc . — 
Dissolve 2 Ids. of alum in a quart of hot water, 
pour it into a jar, and immerse in it one of the 
following or any similar articles, and there let it 
remain till cold, when it will ^ found that the 
alum has been deposited upon the object immersed 
• in it in the shape of the most beautiful whitl^ 
crystals. The objects may be either some twigs .of 
a tree, covered loosely with worsted, or else a 
frame-work made of brass wire, and covered in the 
same way : it may represent a basket, crown, 
church, or in fact any thing that the taste of the 
maker can suggest. When immersed in the alum 
water it must be wholly covered with the liquid, 
and should not touch thi bottom of the vessel. It 
may be co]pred by boiling up with the alum log- 
wood or archill, lor p^TphS firazil wood or red 


cabbage, for red. Turmeric or saffron, for amber. 
Gamlmge or weld, for yellow. Sap green, Prussian 
blue, indigo, idkanet root, &c. &c., for the colors 
they yield ; but if blue is desired, instead of alum, 
use the sulphate of copper or blue stone, 

of 'Mushroonu on the Air, — According to 
*Dr. Mariet, mushrooms produce very different 
effects upon atmospheric air from those occasioned 
green plants under the same circumstancs;^; the 
ail* is ]^romptly vitiated, both by absorbin/oxygen 
to form carbonic acid, at the expense of the vegeta- 
ble carbon, or by the evolution of carbonic ac*d 
immediately formed ; the effects appear to be the 
same both day and night. If fre^ mushrooms be 
kept in an atmosphere of pure oxygen gas, a large 
proportion of it disappears in a few bours. One 
portion combines with the carbon of the vegetable 
to form carbonic acid, and another is fixed in the 
plant, and is replaced by azotic gas disengaged from 
the mushrooms. W’^hen fresh mushrooms are placed 
for some hours in an atmosphere of azotic gas, they 
produce but little effect upon it. A small quantity 
of carbonic acid is disengaged, and in some cases a 
little azote is absorbed. — Philos. Mag, 

Reduction of Metallic Poisons — Arsenics, — Gobel 
has found that formate of soda furnishes the most 
ready means of reducing metallic poisons, not only 
when in the state of oxides, but as sulphurets, 
and is, therefore, of extreme importance in re- 
searches connected with*niedico-legal inquiry. The 
substance to be examined is n^ixed with the formate 
and be.i^ted in the usual manner in a small glass 
tube,'9ver the flame of a lamp ; the arsenic, if present, 
of course, sublimes. In this way Gobel has de- 
tected the presence of orpiment in the golden sul- 
phuret of antimony, when present only ii| the 
proportion of one part to 1,000 of the antlmonial 
sulphuret. — Jahres — Bericht der Phys, Wissen^ 
chiften; Philos. Mag. 

Mode of preventing Beer from becoming acid . — 
A patent has been taken out, ii^ America, for pre- 
serving beer from becoming acid in hot weather, or 
between the temperatures of and 94°. To every 
174 gallons of liquor, the patentee, Mr. Storewell, 
directs the use of 1 lb. of raisins, in the ^^Jj^wing 
manner : — Put the raisins into a linen or cotton 
bag, and then put thq,bag containing the raisins 
into the liquor before fermentation ; the liquor may 
then be let down at 65°, or as high {3 70°. The 
bag containing the raisins must remain ia the vat 
until the process of fermentation Iflas so far ad- 
vanced as to produce a white appearance or scum 
all over the surface of the liquor, which will pro- 
bably take place in about 24 hours. The bag con- 
taining raisins must then be taken out, and the 
liquor bit until fermentation ceases, liie degree 
of heat in the place where the working vat is 
situated should not exceed 66°, nor be less than 
60°.’* To prevent distiller’s waA from becoming 
acid, 2 lbs. of raisins should be put into 150 
gallons of the wash, the raisins being chopped and 
put in without a bag ; and 106 gallons ei^hops 
diould then be put into the wash vat for every 
eight bushels of malt at the time of washing, and 
three-quarters of a pound of hops for every ^^ushel 
of malt brewed, to be boiled bn in the liquor in the 
copper. — Journal of the Franklin Jnetituie qf 
America. 
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ELECTRICITY, f 

( Remmvd from fmge 51.J 

Every person who is accustomed V> or acquainted 
with the use of an electrical machine, is aware of 
tlie very great difference of appearance and effect 
of a ball and a point when i^lectrified. The fluid 
passes from or to a ball in a spark or suddclC^ flash 
— from or to a point it proceeds silently, gradually, 
and in many cases imperceptibly, even when in the 
greatest quantity, being seen on the point only like 
a star, or a brush of light. Also, it is well known 
that a point attracts the fluid from a much greater 
distance than a ball does — and also in much greater 
quantity. These facts have given rise to very nu- 
merous highly interesting experiments, and also 
direct us how to accumulate, retain, or disperse the 
electrical fluid with the greatest facility and cer- 
tainty, at the same time proving the laws by which 
the different appearances are observed, and also 
showing the application of them equally to purposes 
of amusement, instruction, and utility. 

Ex. 16. — Hold a sharp needle at a few inches 
distance from a charged conductor, and try with the 
other hand to take a spark ; it will be found that a 
spark will not pass to the hand until the needle is 
withdrawn, although the needle may have been held 
at double the distance at which the spark would 
otherwise have flown across. This experiment 
shows that during the working of a machine no 
shur^ points or edges must be any where around it, 
or they will all tend to draw off some portion of the 
fluid. So also it is requisite that every part of the 
electrical machine, and most electrical apparatus, 
must be made with well-rounded edges, and without 
sudden prominences oc projections of any kind. 
Every thing of this kind must be well freed from 
dust when in use, as every particle is a point con- 
ducting away the fluid ; and not merely on the 
articles and table around, but still more especially 
from the working part of the machine itself, as is 
proved by the following. 

Ejc. 17.* — Place a pointed wire on the prime 
conductor, turn the cylinder, and the whole fluid 
produced will be dissipated by the point. Thus 
females, when electrified by being placed on a glass 
stool, seldom give so strong a spark as male persons, 
because of the pins in their dress, or their hair; 
the edges of their garments, broaches, ear-rings, 
&c., being like so many conducting points, which 
men's dress is more free from. Let it be remarked, 
however, that points when covered up have not this 
tendency to dissipate the fluid which charges them. 

Ex, 18. — In the last experiment the point having 
been fastened to the prime or positive conductor, 
gives off the fluid in the shape. of a brush of light, 
as in Fig. 1 ; but if it be placed on the negative 
conductor or cushion, its chain being removed, it 
will appear like a star,^ as in Fig. 2. This is seen 
also by either of the following methods : — 

Ex, 19. — Take away the chain of the cushion, 
and place a pointed wire, a foot or more long, in a 
hole made on the top of that cushion, and also 
another similar wire on the top of the conductor ; 
let the points of these respective wires apjiroacji to 
within a foot or less of each other, when upon 
turning the machine a brush of light will appear 
ujion the one, and a star quon the other. 

Ex, 20. — If the ciishioii of the machine be not 
adapted fhr tke purpose, hold gts wire in the hand 
towards the other wire, an<^ the same appearance will 
be exhibited. 


The cause of this is easily explained. ^ The po- 
sitive wire is giving off the fluid, tlie negative wire is 
receiving it, (See Figs. 3, 4, and 5.) The fluid 
passes from 3 with considerable impetus or force, 
and as the particles of electric matter repel each 
other, it does not pass in a regular dense stream 
from 3 to 4, but diverges into a brush. It is pre- 
vented, however, from diverging too far in conse- 
quence of the attractive power ofcthc negative 
point 4, where the rays of fluid are again cqlh jted. 
Were ^lere no other force in action than equal at- 
traction on the negative side, and repulsion on the 
positive, the arc of fluid from one to the other poin. 
would be spindle-shaped, as it is in galvanism ; but 
in free electricity the repulsion froiA the positive 
side is much greater than the attractive force on the 
negative side — thus the fluid issuing ‘from No. 3 
acquires a considerable impetus or momentum, which 
carries it in some degree beyond the negative point, 
before it enters, (us is represented by the dotted 
lines 5 ;) hence the cause of the brush and the star 
of light. 

Ex, 21. — Electric Flyer, — Place upon the con- 
ductor a pointed wire, and balance upon this a cross 
or star of wires, every ray of which is bent towards 
the end in the same direction, as represented in 
Fig. 6. The fluid issuing from these various points 
will turn the star of wires rounu in the opposite 
direction. 

Ex, 22^r^Small Orrery. — Instead of the flyer in 
the last experiment, support a small orrery. .made 
as in Fig. 7, with a .single point near the end pro- 
jecting sideways ; this also will turn round and 
exhibit the ujoiioii of the moon round the earth. 

Ex. 23. — Electric Orrery. — This apparatus is 
seen in Fig. 8. It represa-its the sun, earth and 
moon. The earth and moon are formed exactly as 
in the last experiment; they are balanced at ^tbeir 
centre of gravity, upon a pointed wire, bearing 
its other end the sun ; this wire has a point pro- 
jecting sideways near its farthest extremity. The 
moon also bears a side point, thus (every part 
being nicely balanced) the earth and moon revolve 
round each other, and both together round the sun — 
making one of the best possible illustrations of the 
real motions of these heavenly bodies. The whole 
apparatus may be six inches long ; the sun, fieVJ^ay 
be of wood. 

Ex, 24. — Electrical O^oss. — Form a cross of 
two thin pieces of glass, and paSte upon tb,em spots 
of tin-foil, just or nearly touching each Other, and 
with a wire point at each end, support this very 
nicely, as represented in Fig. 9. Turn the machine, 
when the fluid passing from the centre to each of 
the points will produce beautiful streams of light, 
constantly in motion in consequence of the rotation 
of the cross. Note, — ^This cross may be made hori- 
zontal insiftad of vertical. 

Ex, 25. — Make a windmill of card-board or baked 
wood varnished, up its centre put a wire, the lower 
end of which may flc a hole in the conductor ; the 
upper end must support a needle put crossways, so 
that its point projects through the head of thc^mill. 
ready to bear the sails. Make the sails of paper, 
with a fine wire running along the back and end of 
each, a point of it projecting beyond the other side. 
(See Fig. 10.) Let the centre of these sails K. a 
small ball of metal, or else wood or pith gilt ; flx 
the sails in this ball, and place the whole upon the 
point of the needle. Upon turning the machine, 
the mill will revolve rapidly. This apparatus may 
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be across the sails from one extremity to the other, 

4 or 5 inches, the other parts in proportion. 

Ex, 26. — Compound Fiyer^ Eound-about, 8fc , — 

A number of flyers may be made to revolve at the 
same time, if made very light, and delicately sup- 
ported ; an arrangement of this kind is seen in Fig. 
11. A number of similar contrivances may be 
made as a round-about, such as is seen at fairs* 
provided the joints which are to give it motion are 
prop^ly placed— one among these is 

Ext2T,^The Elecirical Inclined Plane, — (Sec 
Fig. 12.) — In which a flyer is furnished* with a 
gmall grooved pulley at each end of an axis that 
bears it, it is placed on two wires which are sup- 
ported by gl^^s ; when this is connected with a 
moderately powerful inachine, the flyer immediately 
begins to tunn round, and traverses up the wires. 

Ex, 28. — Electric Flyer with Bella, — This ap- 
paratus is represented in Fig. 13. It consists of a 
stand with differently- toned bells arranged upon it, 
the centre is a glass rod, and this supports a flyer, 
which flyer ha9 dependent from one of its arms a 
wire and a silk string bearing a brass ball, (the only 
use of the wire is to keep the string somewhat 
steady, also the fifth arm of the flyer bearing a ball 
is merely a counterpoise for the weight of the wire 
and string.) To use it, take away the conductor of 
the machine, and imt the flyer in the same place as 
the points of the inductor usually arc, when it will 
turn round, and the ball striking against them, of . 
course rings the bells. • 

Ex* 29. — Hold towardb the ball of a charged 
conductor a spiral t^be (Fig. 14.) furnished with a 
bull at the end, and contrary to the usual character 
of a point, it will take u spark ; this is owing to the 
inU'Trupted nature of the conductor which connects 
the point with the hand or with the ground. 

FjX, 30.— Support a spiral tube on a point, as 
repretented in F^g. 15, and have a flyer affixed to 
the upper end ; connect it with a charged prime 
conductor, when the fluid passing away from the 
points turns the spiral on its axis. 

( Continticd on page KH . J 

PREVENTING THE DECAY OF WOOD. 
Tub following is^ extracted from a paper read by 
Dr, aSiSrry, of Bath, before the Society of Arts : — 

It appears that the contact of water and air are 
the chief causes of the flycay of wood. If, there- 
fore, any^eans can«be devised, by which the access 
of moistil.e and air can be prevented, the wood is 
secure^dgaiustadecay. This principle may be illus- 
trated by si4>po8ing a cylinder of dry wood to be 
pla(X)d in a glass tube or case, which it exactly fills, 
and the two ends of which are, as it is called, her- 
metically sealed, or entirely closed. Who will doubt 
that such a piece of wood might remain in the open 
air a thousand years unchanged ? Or lebus take a 
still more opposite illustration of this fact— that of 
amber, a native bitumen, or resin, in which a variety 
of smdl flies, filaments of vegetables, and others 
of the most frdgile substances, are seen em- 
bedded, having been preserved from decay much 
lon^dt, probably, than a thousand years, and with no 
apparent tendency to change for ten times that 
period. 

exclude air and moisture, various experiments 
have been employed, of which the most common is 
covering the sur^e with point ; which is oil mixed 
with sqme substance capable of giving it the color 
which we desire. It is well known that several of 


the oils, as those of linseed, hemp-seed, Ac., 
become dry wl^n thinly spread on any hard sub- 
stance. The drying quality is much assisted by being 
previously boiled with certain metallic oxides, more 
especially that of lead, or litharge. The crust so 
formed is with difficulty penetrated by moisture or 
air. For this purpose, also, drying oil is spread on 
silk omlinen, in the iSanufacture of umbrellas, &c. 

When paint is employed within doors, it is cus- 
tomary to add to the oil, besides the coloring matter, 
some essential oil of turpentine, which^uot only 
makes it dry more readily, but, by giving it greater 
tenuity, causes it to flow more freely from the brush, 
and therefore to go farther in the work. For the 
same purpose it forms a part of the paint used on 
wood and iron work in the open-air, but most 
improperly ; for on rubbing wood painted white, 
and long exposed to the weather, the white lead 
comes off in a dry powder like whiting ; as if the 
vehicle which glued it to the wood had been decom- 
posed and lost, leaving only the pigment behind. 

The composition, which experience has proved to 
be the best adapted for the jircservation of wood 
from both species of decay, (viz. the wet and dry 
rot,) is as follows : — Melt twelve ounces of rosin in 
an iron pot or kettle ; when melted, add eight ounces 
of roll brimstone, and just when both are in a liquid 
state, pour in three gallons of train, or whale oil. 
Heat the whole slowly, gradually adding four ounces 
of bees’ wax cut into small bits, frequently stir the 
mixture, and as soon as the solid ingredients^ are 
dissolved, add as much Spanish brown, or red or 
yellow ochre, or any other color, (first ground fine 
with some of the oil,) as will give the whole a deep 
shade. It will now be fit for use. Lay on this 
paint or varnish as hot an j thin as possible ; and 
some days after the first coat becomes dry, give a 
second. These coats will preserve planks, &c., for 
ages. What remains unused will become solid on 
cooling, and may be remelted for future occasions. 
Dr. Parry used some of this composition on elm- 
paling, which, eighteen years after, was as sound as 
when first put up. • 

All the substances contained in this mixture are 
capable of perfect incorporation with each other by 
heat, and when separately exposed, are with great 
difficulty acted on by water or air in any heat which 
occurs in our climate. They should be applied hot 
with a common painter’s brush on the wood which 
is previously very dry, so as to sink deeply into its 
pores ; and though at first they are apparently 
somewhat greasy when cold, yet after some days they 
make a firm varnish, which does not come off on 
rubbing. When it is required to give beauty to the 
work, coloring matters may cither J|>e added to the 
mixture, or afterwards applied over it in form of 
common paint. Two coats of the composition 
should always be given ; and in all compound 
machinery, the separate parts should be so var- 
nished before they arc put R>gether ; after which it 
will be prudent to give a third coating to the joints, 
or to any other part which is peculiarly exposed to 
the action of moisture, such as water-shoots, flood- 
gates, the beds of carts, the tops of posts and rails, 
and all timber which is near or within the ground. 
Each coat should be dry before the parts are joined, 
or the last coat applied. 

This composition will also prevent iron and other 
metals from rusting. | 

It is necessary to mention, that^ compositions 
made of hot oil should, vr the sake of security, be 
heated in metallic or glalcd earthen vessels, in the 
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open air. For whenever oil is brought to the 
boiling point, or 612 degrees of F^'hrenheit's ther- 
mometer, the vapour immediately catches tire, 
although not in contact with any flame : now though 
a lower degree of temperature than that of boiling 
should be used in this process, it is not always 
practicable either exa(;tly to re^guhite the heat, or to 
prevent the overflowing of the materials ; ik either 
of these cases, were the melting performed in a 
house, the most fatal accidents might follow. 

Preservation of Wood by Charcoal. — The fol- 
lowing mode of preventing rollenness in pales, 
water-shoots, &c., is also recommended by Dr. 
Parry, who says ; — 

“ More than thirty years ago this subject pre- 
sented itself to my mind, on seeing some water* 
shoots, which 'had been pitched and ])aiiitcd in the 
common way, taken down in a state^ of complete 
rottenness. 1 had read that charcoal buried in the 
moist earth, had come down to us perfectly sound from 
the times of the Romans ; and that posts long 
withstood the same moisture, if the part intended to 
be put into the ground was charred all round to a 
certain depth. Imi)ressed with this fact, I tleter- 
mined to try an artificial coating <)f charcoal, and 
when new water-shoots were constructed, I strongly 
and carefully rubbed them with a coat of drying oil, 
which 1 immediately dredged all over with u thick 
layer of charcoal finely jiowdered, and contained in 
a muslin bag. After two or three days, when tiie 
oil^was thoroughly dried, and firmly retained the 
greatest part of the charcoal, I brushed olf what 
was loose, and over that which adhered 1 applied a 
coat of common lead-colored paint, and a tew days 
after, a second. The whole became a firm and solid 
crust ; after which the shoots were put in their 
places, and being examined many years afterwards, 
appeared perfectly sound. Any other color would 
probably have succeeded equally well with that 
which I employed. I do not think that lamp black, 
which is a pure species of charcoal, would have 
answered the purpose of forming a thick defensive 
covering so well a.s the grosser (charcoal which 1 
used. Rut whatever sort of charcoal is employed, 
it ought either to be fresh made, or heated ayain in 
close vessels, so as to expel the water which it 
greedily attracts from the air. It is to be observed 
here, that the practice of pitching pales, &c., is 
both incommodious and inefficacious, as pitch is so 
liable to be melted by the heat of the sun.’' 


THE SINGLE KALEIDOSCOPE. 

ITS CONSTRUCTION AND USB. 

In order to construct the kaleidoscope in its most 
simple form, we must procure two reflectors, about 
five, six, seven, or eight inches long. These re- 
flectors muy be either rectangular plates, or plates 
shaped like those represented in Fig. 1, having their 
broadest ends A O from one to two inches wide. 

If the reflectors are of glass, the newest plate 
glass should be used, as a great deal of light is lost 
by employing old plate glass, with scratches or 
imperfections upon its surface. The plate glass 
may be either quick-silvered or not, or its posterior 
surface may be ground, or covered with black wax, 
qr varnish, or any thing else that removes its re- 
flective power. This, hovever, is by no means 
absolutely necessary ; for ' if the eye is properly 
placed, the reflections fronrthe posterior surface will 
scarcely affect the distinctijVss of the picture, unless 


in very intense lights. If it should be thought 
necessary to extinguish as completely as possible all 
extraneous light that may be thrown into the tube 
from the posterior surface of the glass plates, that 
surface should be coated with a varnish of the same 
refractive and dispersive power as the glass. 

1 . 



If the plates of gloss have been skilfully cut with 
the diamond, so as to have their edges perfectly 
straight and free from chips, two of the edges may 
be placed together, as in Fig. 1 , or one edge of one 
plate against the corresponding edge of tlie other. 
But if the edges are rough and uneven, one of them 
may he made quite straiglit and free from all imper- 
fections, by grinding it njion a flat surface with very 
fine emery, or with the powder scraped from a 
hone. When the two plates are laid together, so as 
to form a perfect junction, th.jy are then to be 
placed in a brass or any other tube, so a.s to form 
an angle of 45", 36°, 30°, or any even aliquot part of 
a circle. In order to dOithis with perfect accuracy, 
direct the tube containing the reflectors to any line, 
such as M N, placed very obliquely to one of the 
reflectors A O, and open or shut the plates till the 
figure of a star is formed, composed of B, 10, or 
12 sectors, or with 4, 5, or 6 points, corresponding 
to angles of 45", 36°, and 30°. When all the 
points of the star are equally perfect, and iifvne of 
the lines which form the salient and re-entering 
angles disunited, the reflectors must be fixed in that 
position by small arches of brass, A B, filed down 
till they exactly fit the space between the open ends 
of the ))latc8. The plates must then be kept in 
this position by pieces or wedges of cork or wood, 
or any other substance pushed between them and 
the tube. The greatest care, however, must be 
taken that these wedges press lightly upon^..^^ re- 
flectors, for a very slight force is capable of bending 
and altering tlie figure even of very thick plates of 
glass. 

When the reflectors are thus placed ii^'the tube, 
as in Fig. 2, their extremities a E, 6 E, i)?xt the 
eye, must reach to the very end of the tube, as it is 
of the greatest importance that the eye get as near 
as possible to the reflectors. 

Fig, 2. 



The other ends of the reflectors A O, TS O, 
must also extend to the other extremity of the tube, 
in order that they may be brought into contact with 
the objects which are to be applied to the insti a- 
ment. In using transparent objects, the cell which 
contains them may be screwed into the end of the 
tube, so as to reach the ends of the refleetors, if 
they happen to terminate within the tube ; but an 
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instrument thus constructed is incapable of being 
applied to opaque objects, or to transparent objects 
seen by reflected light. 

If the plates are narrower at the eye end, as in 
Fig. 2, the angular point E should be a little on 
one side of the axis of the tube, in order that the 
aperture in tlie centre of the brass cap next the eye ^ 
may be brought as near as possible to E. When 
the plates havewthe same breadth at both ends, the 
atiguloc. point E will be near the lower circumference 
of the tube, as it is at O ; and in this ca|e it is 
necessary to place the eye-hole out of the centre, so 
a9 to be a little above the angular point £. This 
construction is less elegant than the preceding ; but 
it has the advantage of giving more room for the 
introduction of a featiier, or a piece of thin wood 
covered with "leather, for the )iurpose of removing 
the dust which is constantly accumulating between 
the reflectors. In some instances, the plates have 
been put together in such a manner that they may 
be taken out of the tube, for the purpose of being 
cleaned ;*but tliough this construction has its ad- 
vantages, yet it requires some ingenuity to replace 
the reflectors with facility, and to flx them at the 
exact inclination which is required. One of the 
most convenient methods is to support the reflector 
in a groove cut out of a solid cylinder of dry wood 
of nearly the same diameter as the interior diameter 
of the tube ; and after a slip of wood, or any other 
substance, is placed along the open edges of the 
plates, to keep them at tl^e proper arigle*given by 
the grob\e, the whole is slipped into tlie tube, where 
it remains firm and secure fiom all accident. 

If the length of the reflectors is less than the 
shortest distance at which the eye is c.ipable of 
seeing objects with perfect distinctness, it will be 
necessary to place at the eye at E a convex lens, 
whose focal length is equal to, or an inch or two 
greater than, the length of the reflectors. By this 
means the observer will see with perfect distinctness 
the objects placed at the object end of the kaleido- 
scope. Tliis lens, liowever, must be removed when 
the instrument is to be used by persons who are 
short-sighted. • 

The proper ajiplication of the objects at the end 
of the reflectors iji now the only step which is re- 
quired to complete the simple kaleidoscope. The 
metlxv]^ of forming, selecting, and mixing the objects 
will be described hereafter. At present we shall 
conflne our attention to tfcc various methods which 
may be employed in applying them to the ends of 
the refactors. 

The first i^fld most simple method consists in 
bringing the tube within half an inch beyond the 
ends of the reflectors. A plane lens, of the same 
diameter as the tube, is then pushed into the tube, 
so as to touch the reflectors. The pieces of colored 
glass being laid upon this lens, another plane lens, 
having its upper surface ground with fin^emery, is 
next placed above the glass fragments, being pre- 
vented from pressing upon them, or approaching to 
tlie first plane lens, by a ring of copper or brass ; 
and is kept in its place by burnishing down the end 
of the tube. The eye being placed at the other 
end o7 the instrument, the observer turns the whole 
round in his hand, and perceives an infinite variety 
of beautiful figures and patterns, in consequence of 
succession of new fragments which are brought 
opposite the aperture by their own gravity, and by 
the rotatory motion of the tube. In this rude state, 
fiowever, the instrument is by no means susceptible 
of affording very pleasing exhibitions. A very dis- 


agreeable effect is produced by bringing the darkest 
sectors, or thosf formed by the greatest number of 
reflections, to the upper )iart of the circular field ; 
and though the^variety of patterns will be very 
great, yet the instrument is limited to the same 
series of fragmetit;|, and cannot be applied to the 
numerous objects which are perpetually presenting 
themsehres to our notice. These evils can be re- 
moved only by adopting the construction shown in 
Fig. 2, in which the reflectors reach the very end of 
the tube. Upon the end of the tube A, fig. 3, is 
placed a ring of brass, M N, which moves easily 
upon the tube A. and is kept in its place by a 
shoulder of brass on each side of it. 



A brass cell, M N, is then made to slip tightly 
upon the moveable ring, so that when the cell is 
turned round by means of the milled end, at M N, 
the ring may move freely upon the tube. The 
fraguients of colored glass, &c., are now placed in a 
siiiall box, or object platen as it may be called, qpn- 
sistiug of two glasses, one transparent and the other 
ground, ke])t at the distance of one-eighth or one- 
tenth of an inch by a brass rim. This brass rim 
generally consists of two pieces, which screw into 
one another, so that the objpeX plate can be opened 
by unscrewing it, and the fragments changed at 
pleasure. This object jilate is placed at the bottom 
of the cell M N, as shown at O P, and the depth of 
the cell is such as to allow the side O to touch the 
end of the reflectors, when the cell is slipped upon 
the ring. When this is done, then the instrument is 
held in one hand with the angular points E down- 
wards, (Fig. 2,) which is known by a mark on the 
upper side of the tube a and bf and the cell is 
turned round with the other, so as to present dif- 
ferent fragments of the included glass before the 
aperture A O B. The tube may be directed to the 
brightest part of the sky in the day-time, or in the 
evening to a candle or an Argand lamp, so as to 
transmit the light directly through the colored 
fragments ; but it will always be found to give richer 
and more brilliant effects if the tube is directed to 
the window shutter, a little to one side of the light, 
or is held to one side of the candle — ^pr, what is still 
better, between two candles or lamps placed as near 
each other as possible. In this way the picture 
created by the instrument is not composed of the 
harsh tints formed by transmitted light, but of the 
various reflected and softefled colors which are 
thrown into the tube from the sides and angles of 
the glass fragments. 

In the preceding method of applying the objects 
to the reflectors, the fragments of colored glass are 
introduced before the aperture, and pass across it in 
concentric circles ; and as the fragments always 
descf'^d by their own gravity, the changes in the 
pictute, though infinite in number, constantly take 
place in a similar mannilr. This defect may be re- 
medied, and a grea^ deme of variety exhibited in 
the motion of the fragn^ts, by making the object 
plates rertangular instead of circular, and moving 
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them through a groove cut iu the cell at M in 
the same manner as is done with*, the pictures or 
sliders for the magic lanthorn and solar microscope. 
By this means the different fragn^ents that present 
themselves to the aperture may be made to pass 
across it in every possible di region, and very in- 
teresting effects may be producea by a combination 
of the rotatory and rectiUneiU motions of tbj object 
plate. 

When the simple kaleidoscope is applied to 
opaque objects, such as a seal, a watch-chain, the 
second’s-hand of a watch, coins, pictures, gems, 
shells, flowers, leaves, and petals of plants, im- 
pressions from seals, &c., the object, instead of 
being held between the eye and the light, must be 
viewed in the same manner as we view objects 
through a microscope, being always placed as near 
the instrument as possible, and so as to allow the 
light to fall freely upon the object. The object 
plates, and all transparent objects, may be viewed 
in this manner : but the most splendid exhibition of 
this kind is to view minute fragments of colored 
glass, and objects with opaque colors, &c., placed 
in a flat box, the bottom of which is made of a glass 
mirror. The light reflected from the mirror glass, 
and transmitted through the transparent fragments, 
is combined with the light reflected both from the 
transparent and opaque fragments, and forms an 
effect of the finest kind. 

(Continiuid on page 139 . ) 


DISCOVERY OF THE MARINER’S 
COMPASS. 

Much interest must ,for ever attach to the dis- 
covery of this instrument, and yet there are few 
subjects concerning which less is known. For a long 
period, the honour of the invention was ascribed to 
Gioia, a pilot, or ship’s captain, born at Pasitano, 
a small village situated near Malphi, or Amalfi, 
about the end of the thirteenth century. Ilia 
claims, however, have been disputed. According 
to some, he did not invent, but improve it ; and 
according to others, he did neither. Much learning 
and labour have been bestowed upon the subject of 
the discovery. It has been maintained by one class, 
that even tlie Phoenicians were the inventors ; by 
another, that the Greeks and Romans had a know- 
ledge of it. Such notions, however, have been 
completely refuted. One passage, nevertheless, of 
a very remarkable character, occurs In tlie work of 
Cardinal de Vitty, Bishop of Ptolemais, in Syria. 
He went to Palestine during the fourth crusade, 
about the yetp* 1204 ; he returned afterwards to 
Europe, and subsequently went back to the Holy 
Land, where he wrote his work entitled ** Historia 
Orientalis,” as nearly as can be determined, between 
the years 1215 and 1220. In chap, xci of that 
work he has this sid]gular passage : — ** The iron 
needle, after contact with the loadstone, constantly 
turns to the north star, which, as the axis of the 
firmament, remains immoveable, whilst the others 
revolve; and hence it is essentially necessary to 
those navigating on the ocean.” These words are 
as explicit as they are extraordinary ; they state a 
fact, and announce a use. The thing, therefore, 
which essentially constitutes the compass, must have 
been known long before ('the birth of Gioia, In 
addition to t^is fact, therl is another equally fatal 
to his claims as the oriAnal^discoverer : it is now 
Mttkod beyond a doubt. Chat the Chinese were ac- 


quainted with the compass long before the Eu- 
ropeans. It is certain that there are allusions to 
the magnetic needle in the traditionary period of 
Chinese history, about 2600 years before Christ ; 
and a still more credible account of it is found in 
the reign of Chingwang, of the Chow dynasty, 
before Christ 1114. All this, however, may be 
granted, without in the least impairing the just 
claims of Gioia to the gratitude of mankind. The 
truth appears to be this : the position of Gjf *a, in 
relation to the compass, was precisely that of Watt 
in relation to the steam engine — the element existed, 
he augmented its utility. The compass used by the 
mariners in the Mediterranean, during the twelfth 
and thirteenth centuries, was a very uncertain and 
unsatisfactory apparatus. It consisted only of a 
magnetic needle floating in a vase or busin by means 
of two straws or a bit of cork supporting it on the 
surface of the water. The compass used by the 
Arabians, in the thirteenth century, was an instru- 
ment of exactly the same description. Now the 
inconvenience and inefficiency of sdeh an i.pparatus 
are obvious; the agitation of the ocean, and the 
tossing of the vessel, might render it useless in a 
moment. But Gioia placed the magnetized needle 
on a pivot, which permits it to turn on all sides 
with facility. Afterwards it was attached to a card, 
divided into thirty-two points, c^jled Rose de Vents; 
and then the box containing it was suspended in 
such a manner, that however the vessel might he 
tossed, it would alway^ remain horizontal. The 
result of an investigation participated in by men of 
various nations, and possessing the highest degree 
of competency, may thus be stated. The discovery 
of the directive virtue of the magnet was madq 
anterior to the time of Gioia. Before that period, 
navigators, both in the Mediterranean and Indian 
seas, employed the magnetic needle : but Gioia, by 
his valuable improvement in the principle cTi sus- 
pension, is fully entitled to the honour of being 
considered the real inventor, iu Europe, of the 
compass as it now exists. 

ANIMALCULES. 

BY ]>R. GRANI^.' 

“ On the recent Discoveries and History ?Jf**Ani- 
malcules creatures living, so infinitely small, that 
the mentioning of their < dze subjects a lecturer, in 
the minds of many of his he&rers, to q|.^harge of 
inaccuracy, or, perhaps, of worse. Still is it not 
the les true that animated beings pf marvellous 
minuteness exist ; that millions of animalcules live 
in a single drop of water ; and that these creatures 
are of a complicate structurei and closely allied to 
animals of a higher class. They are various in 
species, possessing relatively cerebral ganglia, respira- 
tory, visiBid, masticating organs, &c., and stomachs, 
to the number of 150 in one animalcule. They 
abound in pools, in rivers, extensively in the ocean, 
and in all waters on the surface of the globe ; also 
in waters in mines, in water-percolating rocks, 
where no ray of light penetrates. Countless thou- 
sands inhabit mud ; and dust, clouds of debated 
earth, contain their millions ready to resume their 
living state. . They are capable of a torpid existence 
in earth dried up by a summer sun, and hiberaute 
frozen in ice.. Poisons, if chemically combined 
with the water, destroy animalcules, otherwise their 
particles in any mechanical dissolution are too large 
to be swallowed ; but even in the case of cheinii^ 
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combination, animalcules often revive after imbibing 
the strongest poisons. These powerful agents, there- 
fore, have little effect upon these creatures, and the 
ordinary means of destruction none : but a shock of 
electricity bursts their bodies and kills them in- 
stantaneously. Their increase is astounding. From 
one individual, in four days, one hundred and forty . 
millions of millions would have existed, sufficient to 
form two Bolid*cubic feet of siliceous rock. Most 
of thft^olid skeletons of polygastric animalcules are 
external siliceous covers which envelop th% entire 
body ; they long resist decay, and they exhibit the 
gineral form and characters of the species to which 
they belonged. Both marine and fresh-water species 
abound in th^ tertiary deposits of all latitudes, 
forming alone entire *struta, or occurring with the 
remains of o&ier classes ; and they are observed 
along with the scales of fishes, in the substance of 
chalk flints, or siliceous porphora of the newest 
secondary rocks. Their remains form vast deposits 
and layers of ^lid stone. This wonder in some 
measure *ceascs when merged in the general view of 
the tertiary and most of the secondary formations. 
Testaceous rocks, in some instances, of more than 
130,000,000 of cubic fathoms in bulk, are composed 
entirely of shells, the skeletons of molluscous ani- 
mals. All the limestone of the globe is formed 
from animal bodiaa, and chalk contains myriads 
upon myriads of cephalopoda and others. Animal- 
cules, then, are, as before said, the greater portion 
of siliceous rock ; their na^ire has been repealed by 
the microscope, and their internal complicate struc- 
ture fully developed by that instrument, assisted by 
the patience and ingenuity of experimenters. Sub- 
stances considered formerly, indeed almost to our 
own times, mere gelatinous portions of vegetables or 
zoophytes, have been proved by moderate accurate 
observers to be distinct animalcules. Coloring 
matter, carmine put into water, was quickly con- 
veyed into the numerous cavities or stomachs of the 
animalcules, and thus their whole interior was in- 
vestigated. 

Professor Ehrenherg has published an important 
work, entitled “The Infusoria, (microscopic ani- 
malcules,) as perfect Organisms, a Glance into the 
Deeper Organic Life of Nature;’* with an Atlas of 
64 colcired plates. In this work, which may be 
regarded as the summary of Ehrenberg's researches 
into the , he arrives at valuable conclusions 

as to the geographical disfiribution of the onimal- 
culest and^stablishes two great natural laws : 1, that 
the anig^al organization is perfect in all its principal 
systems, to t^* extreme limit of vision assisted by 
the most powerful microscopes ; and 2, that the 
microscopic animalcules exercise a very great and 
direct influence on inorganic nature. One of the 
inferences drawn from the first law is the gpreat 
improbability of these animalculei, as well as 
organic bodies in general, being ever prdfiuced by 
spontaneous generation. 

In the If^foria themselves, Professor Ehren^ii; 
has confirmed or first established many very curious 
qualities and relations, which are highly interesting 
ill a pVjysiological and other points of view, the most 
important of which we briefly enumerate : 

1. Most (probably all) microscopic animaleulet 
are highly-organized anii^s. 2. They form, ac- 
cofffing to tlwir structure, two well defined classes. 
3. Their geographical distribution in the four parts 
of the world follows the same laws as that of other 
Animals# 4. They cause extensive volumes of water 
to be colored in different ways, and occasion a pe- 


culiar phosphorescence of the sea by the light they 
develop. 5. Tftey form a peculiar sort of living 
earth ; and, as forty-onc thousand millions of them 
are often within tthe volume of one cubic inch, the 
absolute number of these animalcules is certainly 
greater than that of all other living creatures taken 
together ; the aggregal^e volume is even likely to be 
in favor of the animalcules. 6 . They possess the 
greatest power of generation known within the 
range of organic nature ; one individual being able 
to procreate many millions within a few ho^s* time. 
7. The animalcules form indestructible earth, stones 
and rocks, by means of their siliceous testa t with 
an admixture of lime or soda, they may serve to 
prepare glass ; they may be used for making floating 
bricks, which were known to the ancients; they 
serve as flints, as tripoli, as ochre, for manuring 
land, and for eating, in the shape of mountain- 
meal, which fills the stomach with a harmless stay. 
They are sometimes injurious by killing fish in 
ponds, in making clear water turbid, and creating 
miasma; but that they give rise to the plague, 
cholera morbus, and other pestilential diseases, has 
not been proved. 8. As far as ol)Bervation goes, the 
animalcules never sleep, il. They exist as entozoa 
in men and animals, the spermatozoa not being 
taken into consideration here. 10. They themselves 
are infected with lice as well as entozoa (womui) 
and, on the former, other parasites have been ob» 
served. 11. They are, in general, affected by ex- 
ternal agents much in the same manner as the latter 
organic beings. 12. The microscopic animalcules 
being extremely light, they are elevated by the 
weakest currents, and often carried into the atmo- 
sphere. 13. Those observers, who think they have 
seen how these minute creatures suddenly spring 
from inert matter, have altogether overlooked their 
complicated structure. 14. It has been found pos- 
sible to refer to certain limits in organic laws, the 
wonderful and constant changes of form which some 
of these animalcules present. 15. That the orga- 
nism of these animalcules is comparatively powerful, 
is evinced by the strength of their teeth find appa- 
ratus of mastication ; they are also possessed of fee 
same mental faculties as other animals. 16. The 
observation of these microscopic beings has led to a 
more precise definition of what constitutes an animal, 
as distinct from plants, in making us better ac- 
quainted with the system of which the latter are 
destitute. 

IMPROVED METHOD OP DRYING 
PLANTS. 

(In a letter addreitetl to the Bjitor ) 

About five years since I accidentally discovered the 
following method of drying specimens of plants, 
and not having seen it mentioned in any work, and 
also being able to procure finer specimens of plants 
by this method than by any other 1 have seen men- 
tioned, 1 feel desirous of making it public for the 
benefit of other botanists. The only apparatus ne- 
cessary is half a ream or a ream of brown paper, 
and a quire of double-crown cap paper. 1 have 
found that size commonly called royal to be the 
most useful size for the brown paper ; it should be 
tolerably smooth, and that of the weight of 55 lbs. 
per ream will be the best thickness. The cap paper 
should be rather loose ii its texture, and not too 
thick ; it may be cut^ inA half-sheets,^and each of 
these may be folded. Thtf plan of proceeding will 
then be this : first, lay down upon a board or table 
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a quire of the brown paper — lay upon it one of the 
folded half- sheets of cap paper, between which the 
plant is to be laid out in the usual way. Then 
place on it half a quire of the biown paper, and 
then another half-sheet of cap paper with a plant 
in it — then another half- quire of brown, and so on 
till all the specimens are laitl ^'n. Finally, place the 
remainder of the brown paper at the top^of the 
stock. Should the number of specimens requiring 
to be dried at one time be very great, it may 
perhaps^ be sufficient to lay a quarter of a quire 
between each specimen, though 1 have never used 
less than half a quire myself. Tlie time which 
specimens will require to dry upon this plan, will of 
courre vary, according to the nature of the plant 
and the dryne3s of the weather ; but in general a 
week will be sufficient in tolerably fine weather. 
The great advantage obtained by this plan apfiears 
to me to be this : the brown paper being flexible in 
every direction, exerts an equal pressure on every 
part of the plant to be pressed ; while in the 
common way of drying plants (a board being used 
to give the principal pressure) considerable force is 
exerted on the prominent and more elevated parts 
of a specimen, such as the stem, &c., while the 
leaves and thinner parts frequently shrivel in many 
plants, the thickness of the stem, &c., preventing 
an adequate pressure from being applied to them. 
This I have frequently found the case in plants 
with a woody stem, as Bidens tripartita, Senecio 
Jadobea, and aquaticus, Eupatorium caunabinum, 
&c. Indeed, till I found out the above method, I 
could never manage to preserve a good specimen 
of the above and many other plants. 1 have con- 
stantly used this plan for the last five years, and I 
think that my specimens (preserved by it) will be 
surpassed by few for beauty. 

W. L. NOTCUTT. 

PRINCIPLES OF CLASSIFICATION IN 
THE ANIMAL KINGDOM. 

BY PROFESSOR AGASSIZ. 

Although the principal groups of animals are im- 
pressed with such characters as to be easily recog- 
nised and to admit of little doubt, yet their order 
and succession have been determined by no general 
principle. This appears from the discrepancy in 
the positions assigned to them by the most eminent 
systematists, each of whom has assumed, arbitrarily, 
some organ or system of organs foe the basis of his 
arrangement. Professor Agassiz (at the last meet- 
ing of the British Association), after adverting to 
some German naturalists who alone have sought 
after a generjil principle which should be satis- 
factory to ** philosophic naturalists,'' passed in 
review the classes of the animal kingdom, eacli of 
which, he stated, exhibited, in an eminent degree, 
the development of some one of the animal func- 
tions. While vertebrate animals (with man, their 
type) arrive at the greatest perfection in the organs 
of the senses, the invertebrate offer in the class of 
worms the representative of the system of nutrition, 
in Crustacea of circulation, in insects of respiration, 
and in mollusca of generation. The professor next 
proceeded to demonstrate in what manner each sub- 
class of vertebrate animals derives its peculiar cha- 
racter from some one element of the animal eco- 
nomy. This predominsiat element is the bony 
skeleton in fishes, the muj sular structure in reptiles, 
the sensibiliiy of the nerjpous'kystem in birds, and 


the perfection of the senses in mammalia^ which 
tlierefore reproduced the distinguishing character 
and constitute the type of vertebrate auimals. He 
next showed that each of the other sub-classes of 
the higher group is represented among the mam~ 
malia along with its own peculiar type. He ex- 
.plained his reason for the fourfold division which he 
had adopted in the sub-class, pointing out the close 
affinity which connects the ruminantia the pachy- 
dermatat the rodeniiaf the edentata, and thejrerbi- 
voroMs tinaraupialia (in none of which is the true 
canine tooth developed), which he considers as 
forming a single group ; in another he unites those 
characterized by the presence of the canine tooth in 
its proper function (as an instrument of nutrition, 
not merely of defence), viz. the carnivora and those 
marmpialia which partake of their 64iaracter, and 
the quadrumana. The cetacea form a group in 
themselves, and man another. Man is the perfec- 
tion and type of tlic mammiferous conformation. 


MISCELLANIES. 

Imitative Wax Candles . — Take equal parts of 
gum benzoin and resin mastic; put each into a 
separate vessel of glass or lead, add spirit of wine, 
and heat them gently till the resinous parts are 
dissolved. Let each of the solutions remain awhile 
at rest, and then mix them. Before using this 
varnish, »heat it to eighty or ninety degrees Fahren- 
heit ; dip into it a candie from five to ten seconds, 
and dry it carefully. By this means, common 
caudles may be made to resemble wax lights. 

French Phosphoric Matches . — It is well known 
that phosphoric matches have proved so dangerous 
as to have been almost totally supplanted by the 
red or chlorate matches. A safer method of making 
the former has been devised by the Commit*ee of 
Health and Safety in Paris. Tiic recipe is as follows ; 
Put a quantity of mucilage of gum arubic into an 
earthenware vessel, and heat it to the temperature of 
100^ or 125'' Fareiiheit : to four parts of this 
mucilage add one part of phosphorus; it will in- 
stantly melt, and should be well stirred and well 
mixed with the mucilage ; add chloi'ate of potash in 
powder, nitrate of potash, and 'a little benzoin, to 
form a soft paste ; into which dip the ends«(^ the 
match sticks. . The mass constitutes what is called 
fulminating tinder. ^ 

Spirit from the Bilberry . the p;*ovince of 
Luxemburg, in Belgium, wine, brandy, a^id vinegar 
have been made exclusively from the fruit of the* 
bilberry (vaccinium myrtillus)^ a shrub not hitherto 
turned to any use. This discovery promises to 
prove of good account in those northern regions in 
which the bilberry grows abundantly. 

Fires in Chimneys prevented,^The principle of 
Davey's ^ety-lamp has been successfully applied 
to prevent fires in chimneys, by M. Maratueh, ip 
France. He has found by experiments, that if 
three frames of wire-work are placed near the base 
of the chimney, one above the other, about one foot 
apart, no .flame will pass through them, while the 
draught of the chimney will not be impaired^ and, 
consequently, no fires can ever happen in the 
chimney. As most of the soot lodges on the 
uppermost wire, but little on the second, and none 
on the third, he suggests that with a brush ap^ed 
once a day to the lowest or two lowermost, the 
chimney will never want sweeping. 
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BEHNES SCULl»TOR'S INS'fRUMENT. 

TiiKRii are few persons who are aware how sculp- 
tured busts and other fitjures in inatble are formed, 
or how the cutting of the stone is jnanaged so as at 
all times to preserve the exact proportions requisite, 
that too much may not be c«t away, which it is 
evident would spoil the design, and that a suilfciency 
may yet he taken off with as little labor to the 
sculptor ns possible. 

The fhiilowing is the process adopted, and the 
frontispiece of the pre.seut number is the best in- 
strument which has been invented for the purpose of 
the requisite measurement. 

Fir^t, suppose that it be desired to form a bust in 
marble similar ^o a living fare ; the sculptor would 
require the individual to be imitated to grant him a 
reitain number of sHtint/s, in the same manner as 
a portrait painter would. l’hei»e sittings may be in 
number two, three, four or more, according to cir- 
cumstances. The sculptor during this time is em- 
ployed in making a model in common wetted pipe- 
day- -at the first sitting a rough bust is only made, 
to give a general idea of the bust which after labor 
is to complete. It is of course at this time that the 
size and attitude of the model is decided upon and 
roughly worked oat. This sitting being completed, 
the model is covered up with a wet cloth t and this 
is necessary at all times throughout tlie whole 
process, even should it last for months, for two 
reaso^is : first, because the clay can only be worked 
while wet, and secondly, if suffered to become dry, 
it would shrink and crack, and thus afford no cri- 
terion afterwards of its original dimensions. At the 
second and after sittings the accuracy of the whole 
is iiici eased, until at length the modelled bust has 
assumed a strong likeness to the original. When 
this is complete the sculptor no longer requires the 
])resence of the other person ; the model serving as 
a pattern for his further progress — which is as 
follows : — 

I’lie clay model is mounted on a square block of 
wood or s^jiie, and is so placed that the foot or 
board upon which it rests is capable of carrying it 
r umd an axis, so that the sculptor can move it round, 
111 order to have every jiart except the top of the 
bead by turns before him, yet without moving the 
w hole from its central position. The block of marble 
is also fixed upon another foot in precisely a similar 
manner, it having been hewn into the required form, 
though considerably larger in diameter than the 
model, in order to avoid the possibility of too much 
material being cut away — after this the various 
superfiuous parts must be hewn away with the 
greatest possibly care, and in order that this may he 
done with complete accuracy, the sculptor uses an 
instrument of measurement— -which instrument is in 
its moveable parts transferred alternately from the 
model to the block, and from the block to the model, 
it being adjusted at eafch removal as hereafter de- 
scribed. 

These instruments are of various 1(inds, some of 
extreme simplicity but all upon the same principle 
of action, as will be readily understood by the fol- 
lowing description of the instrument invented by 
M r. Behnes, the celebrated sculptor, and which ob- 
tained the gold medal of the Society of Arts. *■ 

'Fhe Figure represents the instrument in use when 
ascertaining the points u|An a clay bust ready to 
transfer them/o a block off marble. Letter £ is a 
semi-circular cast iron bed,|fixea immoveably to the 
staud which supports the model—there is another 


exactly similar bed fixed in the same manner to the 
stand, which holds the block of marble, so that the 
rest of the instrument which fits or screws on at H G, 
exactly corresponds when removed from the one to 
the other situation. The cylindrical rod B is 
capable of motion around G, but when in use is 
prevented from turning of its own accord by a stud 
at the back, which fits into one of the holes seen 
at I, Ac., and which holes have correspondent num- 
bers attached to them. The body of the instruKhent 
may thus be made firm in any position, whether 
perpendicular, oblique, or horizontal. H is a cylin- 
drical ferule slit at both ends, in which the rod Vt 
traverses, and which therefore enables B to be drawn 
out more or less according to conventence, B being 
held fast when adjusted by th^ screws A, which 
bind ther slits together. The upper extremity M, of 
the cylindrical tube B, has a cylindrical cavity, into 
which a stem fits, thereby giving a rotatory motion 
to the circular limb, and the lesser cylindrical tube C, 
by which, together with the oblique motions or direc- 
tions of the greater cylindrical tube B, the Sculptor 
is enabled to take his poinU with the needle per- 
pendicular or in any direction to a plane behind the 
model or marble, a very decided advantage to sinilp- 
tors. The rotatory motion at M is stopped by a 
screw. 

D is a circulac graduated limb,* by which C may 
be adjusted upon its axis d to, any position or angle 
downwardf or upwards within 1 80 degrees from the 
tube B, it is stopped in *its different positions by 
screwing the check d close agamst the fulcrum of 
its axis. 

N is a smaller cylindrical ferule in which C moves, 
in the same manner as B does in its ferule 11. 
C being bound tight in> its place by the nut at n. 
At O is a ball and socket joint, fixed when necessary 
by the screw at d?, this gives the needle or dAll P 
capability of motion or being set to any angle with C, 
though in its position it is at right angles to it. P is a 
triangular bar containing the needle point or drill R 
attached at right angles to a stem inserted into the 
ball 0, this triangular lyir contains a spring, which 
keeps the needle or drill moderately tight, thus 
preventing its dropping out. Q is a triangular 
socket through which P passes steadily, y is a stop 
fixed upon P by which the distance of the pdVht is 
defined, and at the same time admits of being drawn 
back or out of the way ofithe superfluous marble, 
until it be sufficiently reduced to &dmit of tltf. needle 
point R extending to the distance alloweu by the 
cheek q, being the precise point or d^tance^upon 
the original model obtained upon the marble, which 
is the object of the instrument# 

To use this instrument observe to screw it to the 
cast iron bed attached to the modal, and so adjust 
it that the-point R touches some particular part of 
the model-^then fix the stop q, the nuts d?, <1, n, and 
A, A, observing what hole of the bed the stud at the 
back of H fixes into, then unscrew y— transfer the 
instrument to the block of marble, fix the stud ir 
the corresponding hole, having previously drawl* 
back P. Screw up G so as 16 make the instrument 
firm, and chip or drill away the marble until the 
point R just touches the surface, when q touches Q 
it will be the exact point sought. Proceed in 
the same manner with several other points, untilMi 
sufficiency of measurements have been taken, and 
the marble bust will of course have been gradually 
hewn into the required likeness, making the rwhole 
art of sculpture a mere mechanical operatton. 
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COPPER IN NATURAL PRODUCTS. 

BT M. A. THIEULLBN. 

Tub presence of native copper in various natural 
products seems to be well demonstrated, and to be 
no longer doubtful ; especially since the appearance* 
of the recent works of M. Devergicand M. Hervey, 
who have informed the Academy of Medicine that 
ther^txist, in the tissues of man and animals, small 
quantities of copper and lead. a 

This question has lately been again* raised in 
iSelgium, and two different opinions have been 
formed concerning it. 

M. Rotermflihd is of opinion that it exists in all 
grains. . 

M. Koperynschy, who has just published a work 
on the adulteration of bread, thinks that this metal 
does not exist in bread ; and he says that he has not 
found any trace of it in grain. 

This subject js of the highest importance, especi- 
ally when it is taken into consideration that small 
quantities of sulphate of copper have been intro- 
duced by some bakers into the dough, at the time 
of making it into bread, and that investigations are 
frequently made with the view of detecting the 
presence of copper arising from this salt. 

This question is of still greater importance in 
Belgium, where the employment of sulphate, of 
copper is at the present time the subject of legal 
investigations. Although 4hia salt is no longer em- 
ployed in France, thanks to the measures taken by 
(Tovernment, it is n(f less true that it would be use- 
ful to decide so serious a question, and that investi- 
gations should be undertaken by order of the 
authorities, by men whose names would be a guaran- 
tee, and give the force of law to the results of their 
experiments. This measure is so much the more 
urgent, as M. Rotermand is not the first who has 
d(‘tec,ted the presence of native copper in organic 
products, as 1 shall show, by sumniing up in few 
words the experiments made on this subject, which 
I shall arrange in the order of their dates. 

In 1828, M. Boudet inibrmed the Soci^t^ de 
Pharmacie de Parts, at its sitting of the 15th of 
March, 'that M. ^nquelin had announced to the 
Institi^te that M. Sarzeau hod detected the presence 
of copper in a great number-of vegetables. 

M. Yanquelin had already found this metal in 
blood ; but, as he l^d uM a copper vessel, he at- 
tributed^ this the copper which he detected in the 
cashes. • 

In 1830, hf. Sarzeau published, in the Journal 
de Pharmacies a work on the presence of copper in 
vegetables and blood. 

In this work the author, being desirous of giving 
every one his due* sets forth, according td Berzelius, 
in his TraiU, du Ch<Uumeau, published in 1821, 
page 7 : — 1st, that Gahn, long before itfhad been 
suspected tltat the ashes of vegetables contained 
copper, had several times extracted this metal from 
the ashes of different kinds of paper i*<-2nd, that 
Vanquelin, in analysing a plant, had found copper 
in it, a more conclusive, manner t-^rd, that the 
discovery of copper in vegetables, belongs to 
Meissner, who detected it in a great number of 
exotic and indigenous plants. The following is the 
pf^esB which he adopted, and which is published 
in Schweigger, Vol. xvii. pp. 340 and 346. The 
plant is incinerated, and the ashes are washed with 
distilled water, to remove the soluble salts : the re- 

idue is boiled with hydro-chloric acid, the solution 


is saturated wil^i ammonia, so as to leave only n 
slight excess or acid ; it is filtered, and a plate of 
iron or zinc is steeped in the liquid, and assumes a 
cupreous appearfince, at the expiration of a day or 
two. 

According to these different experiments, M. 
Serzeau thus shows llie quantities of the copper 
which lie has obtained from the undermentioned 
substances 

500 gr. of grey quinquina yielded 2 milligr o^oppeT 

,, „ of Madder 2 

•I f » of green Martinico Coffee 4 

,. ,, of yellow Bourbon Coffee 4 

256 „ of Coffee grounds .... ,3 

kilog. of Wheat incinerated 7 

II „ of fine Flour 1* 

1 „ of Blood taken cold . • 1 

M. Sarzeau also said that he found copper in bran, 
tea, rice, sarazin, rye, barley, com, and in the bark 
of malambo. But, as he operated on too small 
quantities, he could not determine in what propor- 
tions. 

This chemist concluded, from his experiments, 
that the annual consumption of dour in France 
represented 7,300,000,000 kilogrammes of wheat, 
containing 301,000,000 millogrammeg of copper. 

M. Sarzeau also says that bran contains a greater 
quantity of copper than wheat and dour; but ha 
was unable to ascertain the wheat, on account of an 
accident which occurred during the operation. * 

M. S. has substituted another process for that of 
Meissner. It consists, Ist, in washing the ashes in 
water, in order to remove the soluble salts : — 2nd, in 
treating with hydrochloric acid, in saturating the 
solution by an excess of amtnonia, and in filtering 
the liquor: — 3rd, in precipitating the copper by 
prussiatc of potassa :-^th, in decomposing the 
prussiate thus obtained, by the action of heat, and 
in treating the residue by weak sulphuric acid, in 
order to convert it into a sulphate : — 5th, in decom- 
posing this sulphate by a piece of iron. ^ He says 
that it is necessary to operate on one pound at 
least. 

After giving the means by which he obtained 
these results, M. Sarzeau saya positively : — 

** Chemists, called upon to give an opinion in 
cases of poisoning, will thus dnd it necessary to be 
on their guard, when, in examining very large quan- 
tities of animal matter, they dnd only traces of 
copper : I say traces ; for I do not think that there 
exists more than a milUgrammeof copper in a kilo- 
gramme of blood taken cold.” 

In 1832, Pietro Perreti, professo]^ of Chemistry 
and Pharmacy at Rome, published a work ou the. 
presence of copper in wine. He gave means of 
detecting this metal, and distinguishing it when it 
exists in it paturally, and when it has been intro- 
duced into it. M. Sarzeau^says that copper, or 
sulphate of qopper which had b^n added to bread, 
may be detected l)y the blow-^ipe, which is not the 
case with the copper which forms a constituent part 
of com or flour. 

In 1833, M. Bouiigny published a work entitled: 
On the presence qf copper in com and many other 
euhstancee. He sums up the results of his experi- 
ments as follows : — 

1st, Food or broth pkpared in copper vessels, 
almost always contaifis clpper, more qr less, which 
is a great objection to tae uses of that metal for 
culinary purposes 
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2nd, Wine, cider, anc com Bometimes contain 
copper, but only when the grousf^ in which the 
\ine8, apple-trees, and com grow, contains it ; which 
allows us to affirm that the presence of copper in 
vegetables, does not result from the act of v^etation, 
but from absorption. 

3rd, The detection of copper in food and drinks, 
raises a medico-legal question, which causes' a ne- 
cessity for fresh investigations; and this should 
render juries very circumspect in cases of poisoning 
by copper. 

In 1837, M. Bouchardat announced the presence 
of copper in muscles, and concludes by the following 
jiassage ; — 

** .Prom these facts, it results that muscles may 
iin rurally contain a sufficient quantity of copper to 
produce poisoning. 

M. Bouchardat refers the presence of this 
copper to the muscles having been collected from 
the sheathing of ships. He says he obtained this 
metal by the process recommended byM. Sarzeau." 

IM . Bouchardat’ 8 opinion, which refers the poison- 
ous action of muscles to the copper which they 
contain, has been contested by M. Orhla. The 
following is what he* says on this subject : 

As to cupreous preparations, how can their 
introduction into the bodies of these molluscsB be 
conceived ? Houbtless, after their solution in water. 
Now, the analysis of sea-water, made in various 
places, has never demonstrated the existence of an 
ntofii of copper ; besides, would not these animals 
be killed by sw'allowing a cupreous preparation ?” 

From what we haVe above explained, it would 
seem that the existence of copper in the native state 
in various substances is well demonstrated: we also 
think that the recent publications of M. Ortila may 
permit greater rapidity of operation, by treating 
Hour or bread with pure nitric acid, obtaining a 
nitric carbon^ treating it with distilled water, Alter- 
ing, passing a current of hydro-sulphuric acid 
through the Altered liquor, collecting the precipitate, 
converting it into a sulphate and using the sheet of 
iron. The carbon may be incinerated in order to 
ascertain whether any copper remaiAs in it, which 
is not probable. 


MR. SPENCER ON THE ELECTROTYPE. 

(From the Athencmm,) 

Sir. — I take this opportunity of laying before 
yourself and readers a brief detail of a still further 
improvement of my voltaic process, of multiplying 
works of art in metal. In my pamphlet, (printed 
last September), 1 stated that I considered the pro- 
cess comparatively incomplete, unless we were able 
to apply it to the multiplication pf models in clay 
or wood, castings in fAaster, wood engravings, &c., 
as the fact, that galvanic deposition always requires 
H metallic surface to act on, seemed to set bounds 
to these branches of its application. 1 then resorted 
to various expedients to surmount the difficulty, — ^ 
among others, that of gilding and bronzing the sur- 
faces of sach materials to a limited extent ; this 
was successful, but still troublesome and expensive, 
and, more than all, the sharpness and beauty of the 
original was necessarily ivjured. 1 have since at- 
tempted to metallize sarfales bv the use ot plumbago, 
(snggc*»fed tft me many ifontirs ago by Mr. Parry, 
of Maurhester). This List pusscsses some of the 


faults common to the others in a greater degree, and 
in some instances the deposition goes on partially. 

I am happy, however, to inform you, 1 have now 
adopted a method which answers completely, ob- 
viating all these objections, and leaving the sur- 
face of the material to be acted on as sharp as it 
.was previous to the operation. 

Should I be desirous of obtaining a copper mould 
or cast from a piece of wood, plaster, or clay, or, 
indeed, any non-metallic material, 1 proceed as fol- 
lows t-vSuppose it is an engraved wooden block, 
and I am desirous of metallizing it, in order that 
I may be able to deposit copper on its surface, (this 
example will hold good for any other material,) the 
Arst operation is to take strong alcohol, in a corked 
glass vessel, and add to it a piece of phosphorus (a 
common phial corked will answer the purpose) ; the 
vessel must now be placed in hot water for a few 
minutes, and occasionally shaken. By this means 
the alcohol will take up about a 300th of its bulk of 
phosphorus, and we thus obtain wh^t 1 would term 
an alcoholic solution of pkosphonis. 'I^e next 
operation is to procure a vjeak solution of nitrate of 
silver, place it in a Aat dish or a saucer ; the en- 
graved face of the block must now be dipped in this 
solution, and let remain for a few seconds, to allow 
capMhiry action to draw it into t}ie wood. 

This operation being performed, a small portion 
of the alcoholic solution of phosphorus must now 
be poured in a capsule or watch-glass, and this 
placed on a sand-bath, /^hat it may be suffered to 
evaporate. The block must now be held with its 
surface over the vapour, and on immediate change 
takes place ; the nitrate of silver becomes deoxidized, 
and gives place to a metallic phosphoret of silver, 
which allows the voltaic deposit to go on with as 
much rapidity and certainty as the purest silver or 
copper. 

The whole ]5rocess may be performed in a few 
minutes, and with absolute certainty of success. 
The interior or exterior surface of a plaster or clay 
mould of a statue, no matter what size, may be thus 
metallized with equal facility. For the process of 
yaporiziug, and should the material to be acted on 
not be very large, I prefer fastening it to the top of 
a bell glass receiver with a bit cf pitch or cement, 
and thus placing it over the capsule on the^ sand 
bath; the phosphoric vapour is by this means 
equally diffused, and not dissipated. An ethereal 
solution of phosphorus alto ansyrers ; and a solution 
of either of the chlorides of gold or plairSum may 
be used. I am inclined to think this procesr^ inde • > 
pendent of its uses in galvanic precif^tatiou, may be 
applicable to other branches of art. I would re- 
commend those curious of' testing its effects, to try 
a small and sharp plaster of Paris medallion : dip 
its eurface in a weak solution of nitrate of silver 
and take it out immediately, fasten it to the bottom 
of a glaA tumbler, and at the sam^ time have a 
little hot' sand ready in a dish ; lay the watch glass 
containing a' few drops of the phosphoric solution 
on it ; now place the mouth of the tumbler over all, 
and the medallion, will he observed almost instantly 
to change color. The operation is nbw completed. 
A piece of pottery ^are in the state of biscuit may 
be acted on in a siihilar manner. 

THOMAS SPBNOBI.. 

Liverpool, June 27. 
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A MUD APPARATUS FOR STEAM 
BOILERS. 

To the Editor, 

SiB. — The following apparatus has been successfhllf 
used with a steam boiler, which hitherto collected 
mud and other sediment fr^m the water, so rapidly* 
as to compel the proprietoi to have it dean^ at 
leasts twice a year. This inconvenience suggested 
the following apparatus, which has been used for the 
last nine mon&s with the greatest satisfsfttion to 
liie inventor* A day or two back when the man-hole 
plate was removed, the boiler was found as perfectly 
clean and free ^om mud and all other kind of sedi- 
ment, as when first put up. 



A represents a hopper placed within the boiler 
about six inches below the surface of the water, 
which is shown in the above diagram by the dotted 
lines. B is an iron pipe sensed on the lower end of 
the hopper. C a cock which is likewise firmly 
screwed on the fither end of the pipe, the cock 
having another pipe D, on itS'Opposite end extending 
down to the ash-pit E. 

When the water boils Ae mud is thrown upwards 
by the Jorce of elpilliti&,' and as it descends again 
by its own gravity a part of it is caught-^accordiDg 
to the size of the hopper, viz :*-if the hopper is 
1-lOth thewe of the boiler, l-lOth of the mud 
will be caught and there remain, perfectly still and 
quiet till the cock C is turned, when the elastic force 
of the steam above, pressing on the contents of the 
hopper the whole will be discharged into the ash- 
pit — this ought to be done at li^t three times a 
day. * HOMMi. 

iVb/e.— -The pipe used should not be less than an 
inch in the bore. 


ASSAYINQ OF METALLIC ORES. 

"YIrporb metallic ores are worked upon in the large 
way, it will . be necessary to inquire what sort of 
metal, and what portion of it, is to be found in a 
determined quantity of the ore; to discover whether 
it will be worth while to extract it largely, and in 


what manner the process is to be conducted, so as 
to answer that purpose. The knowledge requisite 
for this, is called the art of assaying. 

Asoay of Orty in the Dry Woy , — The assaying 
of ores may be performed either in the dry or moist 
way ; the first is the most ancient, and, in many 
respects, the most adyrantageous, and consequently 
still cdlitinues to be mostly used. 

Assays are made either in crucibles with the blast 
of the bellows, or in tests under a muffle. 

Aeeay Weiyhte , — ^The assay weights a^^ always 
imaginary, sometimes an ounce represents an hun- 
dred weight on the large scale, and is subdivided 
into the same number of parts, as that hundred 
weight is in the great ; so that the contents of the 
ore obtained by the assay, shall accurately determine 
by such relative proportion, the quantity to be ex- 
pected from .any weight of the ore on a larger scale. 

BMuting the Ore , — In the lotting of the ores, 
care should be taken to have small portions from 
different specimens, which should be pulverized, and 
well mixed in an iron or brass mortar. The proper 
quantity of the ore is now taken, and if it contain 
either sulphur or arsenic, it is put into a crucible or 
test, and exposed to a moderate degree of heat, till 
no vapour arises from It; to assist this volatiliza- 
tion, some add a small quantity of powdered char- 
coal. 

Fluxei^To assist the fusion of the ores, and to 
convert the extraneous matters connected with them 
into scoria, assayers use different kinds of figxes. 
The most usual and efficacious materials for the 
composition of these are, borax, tartar, nitre, sal- 
ammoniac, common salt, glass, fiuor-spar, charcoal 
powder, pitch, lime, litharge, &c., in different pro- 
portions. . 

Crude if White JRlifj?.— This consists of 1 part 
of nitre, and 2 of tartar, well mixed together. 

Black Flux . — ^The above crude fiux detonates by 
means of kindled charcoal, and if the detonation 
be effected in a mortar slightly covered, the smoke 
that rises unites with the alkalised nitre and the 
tartar, and renders it black. • 

Cornish Ecdudng Flux, 

10 oz. of tartar, 

3 oz. and 6 drachms of nitre, and 
3 oz. and one drachm of borax. — Mixt wt-ll 
together. 

ComttA Boning Flux. — Defiagrate, and after- 
wards pulverize, 2 parts of nitre, and 1 part of 
tartar. 

The above fluxes answer the purpose very well, 
provided the ores be deprived of all their sulphur ; 
or, if they cofitain much earthy matters, because, 
in the latter case, they unite with them, and convert 
them into a thin glass : but if any*quantity of sul- 
phur remain, these fluxes unite with it, and form a 
Uver of sulphur, which has the power of destroying 
a portion of all ^e metals ; consequently, the assay 
under such circumstances fliust be very inaccurate. 
The principal difficulty in assaying appears to be in 
the appropriation of the proper fluxes to each par- 
ticular ore, and it likewise appears, that such a 
discriminating knowledge can only be acquired from 
an extensive practice, or i[^m a knowledge of the 
chemical affinities and actions of diffe>*ent bodies 
upon each other. 

In assaying, we are at liberty to use the most ex- 
pensive materials to effect our purpose, hence, the 
use of different si^e luxes ; but in the working at 
large, such expensive means cannot *be applied ; as 
by such processes the inferior metals would be too 



126 


^MAGAZINE OF SCIENCE. 


much enhanced in value, eapeciallj in working very 
poor ores. In consequence of wlfich, in smelting 
works, where the object is the production of metals 
in the great way, cheaper additions ^e used; such as 
lime-stone, feld-spar, fluor-spar, quartz, sand, 
slate, and slags. These are to be chosen according 
to the different views of the operator, apd the 
nature of the ores. Thus iron ores,' on account of 
the argillaceous earth they contain, require calcare- 
ous additions, and the copper ores, rather slags or 
vitrescenu stones, than calcareous earth. 

Humid Assay of Metallic Ores.^The mode of 
assaying ores for their particular metals by the dry 
way, is deficient so far as relates to pointing out 
the different substances connected with them, be- 
cause they are 'always destroyed by the process for 
obtaining the assay metal. The assay jiy the moist 
way is more correct, because the different substances 
can be accurately ascertained. The late celebrated 
Bergman first communicated this method. It de- 
pends upon a knowledge of the chemical affinities 
of different bodies for each other; and must be 
varied according to the nature of the ore ; it is very 
extensive in its application, and requires great 
patience and address in its execution. To describe 
the treatment of each variety of metallic ores, 
would take up too much of our room ; but to give 
a general idea, we shall describe the procedure, 
both in the dry and the humid way, on one species 
of a^l'the different ores. 

To Assay Iron Ores, No. 1. — ^Thc ore must be 
roasted till the vapour ceases to arise. Take 2 assay 
quintals of it, and triturate them with one of fluor- 
spar, f of a quintal of powdered charcoal, and 
4 quintals of decrepitated sea salt ; this mixture is 
to be put into a crucible, lined on the inside with 
clay and powdered charcoal ; a cover must be luted 
upon the crucible, and the crucible itself ej^posed to 
a violent fire for an hour, and when it is cool, 
broken. When, if the operation has been wdl 
conducted, the iron well be found at the bottom of 
the crucible ; to which must be added those metallic 
particles, which may adhere to the scoria. The 
metallic particles so adhering may be separated, by 
pulverizing it in paper, and then attracting them 
with a magnet. 

No. 2. — If the ore should be in a calciform state, 
mixed with earths, the roastihg of it previous to 
assaying, if not detrimental, is at least superfluous ; 
if the earths should be of the argillaceous and sili- 
ceous kind, to half a quintal of them, add of dry 
quick lime and fluor-si»r of each 1 quintal and 
reduced to powder, and mix them with ^ of a quin- , 
tal of powdered charcoal, coveriog the whole with 
one ounce of decrepitated common salt; and expose 
the luted crucible to a strong forge fire for an hour 
and a quarter, then let it gradually cool, and let the 
regulus be struck off ani wdghed. 

No. 3. — If the ore contain calcareous earth, there 
will be no occasion to add quick lime | the propor- 
tion of the ingredients may be as fidlows t-— vis. 

1 assay quintal of the ore ; 1 of deerroitated sea- 
salt ; of powdered charcoal $ and 1 of fluor-spar, 
and the process conducted as above* 

There is a peat difference in tiie t^li of iron ; 
when the cold regulus is struck wl^ a hammer and 
breaks, the iron is called coM short : if it break on , 
being struck r^-bot, it is kdllq^ red short ; but if 
it resist the hammer, botlrln its cold and ignited 
state, it is good iron. 


Humid Assay qf Iron Ore.— To assay the calci- 
form ores, which do not contain much earthy or 
stony matter, they must be reduced to a fine powder, 
and dissolved in the marine acid, and precipitated 
by the Prussian alkali. A determinate quantity of 
the Prussian alkali must be tried previously, to as- 
certain the portion of iron which' it will precipitate, 
and the estimate mad^ accordingly. If the iron 
contain any 'considerable portion of zinc or manga- 
nese, the precipitate must be calcined to redfiess, 
and th» calx treated with diluted nitrous acid, 
which will then take up only the oxide of zinc ; 
when this is separated, the calx should again be 
treated either with nitrous acid, with the addition of 
sugar, or with the acetous aci^, which will dissolve 
the manganese, if any ; the remaining, oxide of iron 
may then be dissolved by the marine acid, and pre- 
cipitated by the mineral alkali ; or it may be farther 
calcined, and then weighed. 

Zinc Ores, — ^Take the assay weight of roasted 
ore, and mix it well with ^ part of (Charcofil dust, 
put it into a strong luted earthen retort, to which 
must be fitted a receiver ; place the retort in a fur- 
nace, and raise the fire, and continue it in a violent 
heat for two hours, suffer it then to cool gradually, 
and the zinc will be found adhering to the neck of 
the retort in its metallic form. 

7n the humid way, — Pistil Vitriolic acid over 
calamine to dryne'sS ; the residuum must be lixiviated 
in hot wa^r ; what remains undissolved is siliceous 
earth ; to the solution Aid caustic volatile alkali, 
which precipitates the iron and argil, but keeps the 
zinc in solution. The preeij^itate must be re- 
dissolved in vitriolic acid, and the iron and argil 
separated. 

THn Ores, — ^Mix a quintal of tin ore, previously 
washed, pulverized, and roasted, till no arsenical 
vapour arises, with half a quintal of calcined bQ'’az, 
and the same quantity of pulverized pitch ; these are 
to be put into a crucible moikened with charcoal- 
dust and water, and the crucible placed in an air 
furnace. After the pitch is burnt, give a violent 
heat for a quarter of an hour, and on withdrawing 
the crucible, the regulukwill be found at the bottom. 
If the ore be not welt washed from earthy matters, 
a large quantity of borax will Ife requisite, with 
some powdered glass ; and if the ore contain iron, 
Some alkaline salt may be added. 

In the humid way, — Thg assay of tin .ores in the 
liquid way, was looked upon as impractirable, till 
Bergman devised the following method, which is 
generally successful. ' Let the tin ore^be tvelhsepa- * 
rated from its stony matrix, Jby well Washing, and 
then reduced to the most subtle powder ; digest it 
in concentrated oil of vitriol, in a strong beat for 
several hours, then, when cooled, add a small portion 
of concentrated marine acid, and suffer it to stand 
for an hon^or two ; then add water, and when tbe 
solution is clear, pour it off, and precipitate it by 
fixed alkali — 131. grains of this precipitate, well 
washed and dried, are equivalent to 100 of tin in its 
reguline state, if the precipitate consist of pure tin ; 
but if it contain cop^r or iron, it must be calcined 
in a red. heat for an hour, and then digested in 
nitrous add, which will' take up ,the copper '; and 
afterwards in marine acid, whi^ will separate the 
iron. ^ 

Nora—Ths names of the acids he. ia this paper, ai^e pur- 
posely given as known to the Miner rather than the Chemist. 

(To be continued.) 
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COLORING INSECTS. 

BY M. J. J. YIBBY. 

Bbforb the discoyery of the Mexican cochineal 
(coccus cacti coecineUiferiJt the ancients knowhow 
to obtain a purple dye, not only from the univalve, 
shell-iish, called murex, but also from several in- 
sects. A purple dye is spoken of in the Bible; and 
every, thing tends to ' convinde us that it was not 
extracted (at least not entirely) from the kermes, or 
coccus iliciSf but from a cochineal procured from 
Armenia and Persia, formerly known to travellers 
and merchants by the name of tschrew. This term 
signifies a littlejed worm, like our word Vermillion, . 
and like the word scSK-let (or scharlaih of the Ger- 
mans) comes from kermesinast &c. 

This cochineal was not well known to naturalists, 
until the publication of the recent Memoir of M. 
Brafidt. It abounds in Erivan, and the valleys of 
Ararat ; parts of Persia and Armenia, now incor- 
])orated with tRe empire of Russia. It is parti- 
cularly common in the swampy meadows surrounding 
Araxis, and fixes on the root of the Poa PungenSf 
or the Oeluropus Ltevis of Trinius. 

It is evident, therefore, that its habits resemble 
those of the Coccus Polonicus^ described by Breyn, 
which grows on tlm scleranihus persnnis : but the 
Armenian cochinetu is much thicker .than the Polish : 
it requires but from 18 to 23 thousand individuals 
to weigh 360 grammes, or^ pound (of 12w>unce8), 
whilst it requires 100, and sometimes 130 thousand 
of the Coccus Polmicus, for the same weight. 
Mexican cochineal runs 20 to 25 thousand to thh 
pound : therefore it presents scarcely as much 
coloring matter as the Armenian ; but the Polish 
gives the least (it is the Porphyrophera Frischii,) 

According to Brandt, Armenian cochineal (por- 
phyi/fiph, Hamelii) is distinguished by thirteen or 
fourteen articulations to each antenna, in the male, 
and a brush of the hair at the anus. The female, 
in the state of larva, lives in a shell attached to the 
root of the plant : it can dig the ground with its 
fore paws. When perfect, jhe mouth is entirely 
obturated, as in the Polish kermes ; for these ani- 
mals are of the sagie genus, although they are of 
different species. 

We may also mention, among tinctorial insects, 
the tronilndium tinetorium Fabr. {acarus iinct, of 
Linnseus), which is commen in hot climates, as in 
Senegal fpd Sennadlr, according to Caillaiid, and 
])articularly in Guinea, where it has begun to be 
made dbe of im dyeing. 

The Carapmhos, very small red 
roach, are immensely numerous in the woods and 
thickets of Brazil, Paraguay, and French Guiana, 
and a beautiful color might also be extracted from 
it, were it not for the insupportable itching which 
they occasion on the skin. However, theerapour of 
vinegar causes them to perish easily. 

The beautiful butterflies, or the coleoptera which 
it is desired to preserve unii^ured for collections, 
may be killed by putting's drop of acetate of strych- 
nia in either the trunk or the mouth. The insect 
falls nlOtioiiless without spoiling its shape. The 
inhabitants of Santa Fd hunt these insects to eat 
them. They make olnelettes . of them, or, after 
liaiyng fried them, they cover them with sugar, to 
make comflta of them. — Chemist, 


PREPARATION OP PURE TELLURIAN. 

BY BSBBBLlUa. 

S 

Tbllubbt of silver has lately been found in 
Siberia, and telluret of bismuth at Schemnitz. 
Berzelius has obtainqd the metal in a pure state 
from tRe former by toe following process : — Mix 
dry carbonate of potash intimately with the well- 
pulverixed mineral, make it into a thick paste with 
olive oil, and put it into a porcelain crucibkf with a 
cover. The crucible, is then to be at first gently 
heated, till the oil is carbonized ; and when gas 
ceases to bum at the edges of the crucible, the heat 
is to be raised for a moment to whiteness, and^ the 
crucible then allowed to cool. A deqp, brown, po- 
rous mass is obtained ; it is to be quickly 
powdered in a dry mortar, and thrown upon a dry 
filter and washed with boiling distilled water, with 
as little contact of air as possible. 

A liquor of a rich red color is .obtained, which 
whenever it comes in contact with the air, becomes 
of the lustre of silver from the tellurium which 
separates, while the potassium oxidizes by the oxy- 
gen of the air. As soon as the liquor passes color- 
less, the mass on the filter is sufliciently washed, 
and is composed of charcoal and bismuth, containing 
mere traces of tellurium. 

The deep red solution contains telluret of po- 
tassium mixed with more or less sulphuret and 
seleniuret of potassium, with a small quantity* of 
telluret of gold, copper, manganese, and iron. If 
the solution be sufTered to remain at rest, the surface 
becomes covered with a pellicle of tellurium, and 
gradually, but very sbwly, it becomes turbid to the 
bottom : by blowing air intp it the mass oxidizes 
readily. The potassium becomes potash, and the 
tellurium is precipitated by oxygen. When the 
precipitation has ceased, the solution assumes a 
green color, and if it be poured off at this moment, 
it deposits in u^few seconds a very small quantity of 
tellurium, and the liquor becomes yellow when the 
precipitation has ceased. The green color is owing 
to a mixture of the blue tint occasioned by the 
small quantity of tellurium mixing with the yellow 
color of the liquor. Sometimes the remaining 
liquor is of a dull rose color, and gives no precipi- 
tate in several days ; this is owing to the telluret of 
iron which it contains. 

As long as the potash is in access, the sulphur 
and the selenium are not precipitated, but the access 
of air converts them into acids ; this is a method of 
obtaining tellurium free from these substances. 
Muriatic acid precipitates from the yellow solution 
the selenium and the sulphuret of t^lurium which 
it contains, in the state of sulphuret and seleniuret 
of tellurium. 

The tellurium precipitated from the alkaline solu- 
tion is a very fine and dense powder : it must be 
purified by distillation ; but dh account of its slight 
volatUity it cannot be sublimed from a retort in a 
common furnace. In order to effect it, a long 
porcelain vessel, containing tellurium, was put into 
a large pororiain tube in a furnace ; it was heated 
to redness, and a current of hydrogen gas passed 
over it. Ilie tellurium was converted into vapour, 
and it was constantly carried by the, hydrogen to- 
wards the cold parts of the tube, where it was con- 
densed. In order to make the teUurium flow after 
its condensation, the tubemust be slightly inclined. 
In a short time all the tdlurium distits, and there 
remaiFi in the porcelain vessel a small button formed 
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of the tellurets of gold, copper, and iron ; the pro- 
duct of the distillation is pure telliftittni. 

In general the process, which consists in fusion 
with potash and charcoal, may he employed to purify 
tellurium, especially if it contains sulphur, selenium, 
or arsenic, all bodies which cannot be separated 
from it by distillation. Tl^e arsenic goes off in 
vapour at a red heat, and the two others, adcer the 
predpitation of the tellurium by the air, remain 
dissolved in the liquor. The solution" of potash 
contaiiAkthe metals which render the tellurium im- 
pure. If in this operation powdered charcoal be 
employed instead of oil, the mixture may be strongly 
heated at once, but the solution of telluret of cal- 
ciuiq ; and as the lime which is produced is preci- 
pitated with t|^e metal, the precipitate must be first 
washed with muriatic acid, and then with water. 
The quantity of charcoal ought always to be sufll- 
cient to prevent the mass from fusing during re- 
duction, for then it would go over the edges of the 
crucible and part of it would be lost. 


ON THE COLORS OF FLAME. 

To th 9 Editor, 

Sir.— AU ow me to ofler a few remarks oonoermng 
the color of the flame of a candle, in refutation of 
an article of one of your correspondents, which 
appeared in No. 63. His theory is certainly 
altogether new, and I may say somewhat obscure, 
in consequence of making carbon the only matter 
cooled during combustion ; tallow, wax, oil, and 
most of the oleaginous combustible bodies, being 
composed of carbon and hydrogen, with a small 
portion of oxygen ; wjien the candle is lighted, the 
two former are given off in the form of carburetted 
hydrogen gas, and is precisely the same in its com- 
position as coal and oil gas ; so that the flame of 
the candle is caused by the ignition of this gas, and 
not of carbon alone. If ** the carbon at the lower 
part of the flame were effectually burned,’’ the tem- 
perature at that part should be greater tban in the 
higher portion, where it is not completely burned,’’ 
whereas the contrary is the case; and as regards 
the ” unburned vapour of carbon” in the interior 
of the flame, it is well known to chemists that it is 
capable of existing in the form of vapour, even with 
the greatest heat we can produce, unless combined 
with some other gas ; so that the very proposition, 
being false, the argument falls to the ground. 
Taking then as an established fact, that the flame of 
a candle is nothing more than carburetted hydrogen 
gas in a state of combustion, we can easily account 
for the various colored parts of the flame. When 
a candle is &rst lit, the wick alone is consumed 
until the flame approadhes sufficiently near to melt 
‘ the candle ; ^the grease*is then drawn into the body 
of the flame by the capillary attraction of the wick, 
and is there decompcAed by ignition, and is given 
off in the form of carburetted hydrogen, and this 
coming in contact with the atmosphere during 
oombuklon, ia again decomposed by the oxygen 
uniting with its carbon and hydregen, forming 
carbonic aqid wd water. The higher the tempera- 
ture of .flame, the greater is its brilliancy, con- 
sequently, the lower part being' constantly supplied 
with a current of cool air, its temperature is 
diminished and the flame becomes blue at that 
part, while the air which iLstracted the heat ascends, 
and preserves a warm atmosphere around the upper 
portion. To prove this, Professor Donovon, of the 


Royal Irish Academy, constructed a cylinder of icc 
open at both ends, and inclosed in it a jet of coal 
gas, when the flame almost constantly b^me blue, 
and after some time went out. Again, if we put a 
wire in the flhite part it becomes red hot, but if we 
pass it into the blue portion it is instanriy cooled. 
,In a jet of coal gas we observe a larger portion of 
the bluq color, than in the. flame of a candle, on 
account of the metal being so much better a con- 
ductor than the wick ; but if the metal be heated 
to whiteness, or a taper held immediately below the 
flame, the blue color disappears. This blue color, 
however, is not confined alone to the lower part^; 
for, if we hold some object between the eye and the 
flame, so as to exclude the dazzling«light, we shalf 
observe a faint rim of blue *hncircling the upper 
portion as well, which constitutes thff extreme edge 
of the flame, being in immediate contact with the 
air. Flame is nothing but a hollow cone, whose 
surface is the ignited film, which is supplied with 
gas from its reservoir in the dark central portion ; 
for if a small tube be inserted therein, it* may be 
either drawn off and collected, or it may be ignited 
at the extremity. That there exists a very low 
temperature in the centre of the flame, is evident 
from the deposition of carbon which takes place on 
the wick, which being a non-conductor of heat, 
maintains a lower temperature than the vapour 
which surrounds it; when the vrick reaches the 
ignited portion of the flame, it abstracts a portion 
of the Ifeat in order to^be consumed; it is, con- 
sequently, incapable of consuming so much grease 
as before ; the superabundance therefore overilows, 
and runs down the side of the candle, the com- 
bustion is imperfect, a portion of the carbon is 
carried off unconsiimed in the form of smoke, the 
candle gives less light, and requires snuffing in 
order to get rid of the obstruction. The well 
known experiment of blowing out a candid' and 
relighting it from 'the smoke, results from the 
stream of carburetted hydrogen gas which issues 
from the wick. When' a cold metallic plate is thrust 
in the centre of a flame, the carbon of the gas is 
condensed before it ^mes in contact with the 
atmosphere; but if the candle be held directly 
above the flame, no carbon is g^ondensed, as car- 
bonic acid, and water alone comes in contact with 
the plate. The cause then of the various colored 
parts of flame may be stated as follows : — The 
lower part and edge of tke flame are blue, in con- 
sequence of being subjected tff a lower taftiperaturt-.. 
than the rest ; the interior being hollow wj^ere no 
flame exists appears duker ; while tbf^other portion; 
being in a complete state of ignition, app^rs the 
brightest. j. coo KB. 

MISCELIANIES. 

Oaaf^ Grutpeil^An. interesting experiment has 
been made at Bourdeaux, on the husks of grapes, 
when presaed, and tke leee of the wine, in order to 
show their use for the purposes of lighting. A 
pound of the dried hiisks put into a red-hot retort, 
gave, in seven minutes, 200 litres of gas^ which 
burnt with an intense jight, 'and free from smoke or 
smeil. A sedond experiment with the dried lees was 
equally satisfactory. 

The Mulberry,^^M» Seringe argues from ph^Uio- 
logical facts, that pruning the mulberry at tlie same 
time that the leaves are gathered, will produce a 
handsomer and a longer-lived tree, and a greater 
abundance of leaves. 
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LITHOGRAPHY' 

(Remmed from page {\\^.) 

Wb have in the former papers upon this subject 
given an account of the stones and various prepara- 
tions used in this art ; at th^ present time |(>’e shall 
conhiie our attention entirely to describe the ap- 
paratus necessary — with one of the simpler presses, 
leaving c till a future op])()rtunily the directions 
necessary in the drawing and printing, as well as on 
other matters connected with the subject. 

Fig. 1 is the Lever Press. — An instrument, cheap, 
easy to iiianufimture, expeditious in working, and 
adafited particulaily to cards, small circulars, ike . — 
for larger woili the pressure is not sufficient. 

A, represents a common strong table, having 
framed to its hinder legs, bars to support the upright 
post D — thi.s table supports the stone I. C is a 
square frame covered with leather, exactly like a 
printer’s lympan is with parchment ; this is large 
enough to cover the stone, and is capable of being 
thrown back or brmight down upon the stone, by the 
hinges or pivots which connect it with the table — it 
is usually supported on its pivots at such a height 
as to fall flat down upon rather a thin stone. The 
upright D should be as long as possible, as the longer 
it is, the more equably the scraper works on the 
stone. Tlie cross bar E is of course capable of an 
U(^ and down motion, and its height, and conse- 
quently the height of the scraper B, which is attached 
to it, is regulated by an iron pin put through one 
or other of the holes H, at the upper part of G G. 

B, the scraper, is made to have a swinging motion 
backwards and forwards in the socket at the top, 
where it is connected with E. The scraper itself is 
formed of box wood or hard mahogany, and fits into 
a joint cut to receive it — it is fastened by a pin or 
screw, only suflieiently tight to keep it steady, being 
allowed nevertheless a little play sideways, in order 
to accommodate itself to the stone ; if this latter 
should be liigher on one side than the other — ^thus 
by im*ans of these various adjustments, the scraper 
cm be moved readily in every direction. The lower 
end of G is fixed by a moveable joint into the treadle 
beneath. By bearing ou the treadle, the scraper is 
forcibly pressed upon the stone and worked with the 
hand, by pulling it backwards and forwards. It 
should be ineritioncd that the pole w'hich supports 
the scraper, should be made of two parts ji.iuted to 
each other, so that when the printer draws the 
scraper to him, the whole shall form one straight line, 
and when he pushes it away, it bends back. In all 
presses the leather must be stretched tight and well 
greiiscd at tUb back, to enable the scraper to slide 
with ease. 

Fig. 2. — The Table for rubbing down the 
Slones. — ^ITiis table is open at the top, and has two 
cioss-bars to. lay the etones on. The bottom of the 
table slopes towards the hole, in order to let the sand 
and water run out in a tub placed underneath for 
that purpose ; the sand which falls in this tub may 
he dried, and ^hen sifted, serves for fine graining the { 
stones. i 

Fig. 3. — Etching Box, — This box may be made 
of any sise ; it must be water-tight, and have two 
pieces of wood with notches fixed in its bottom. 
The stone, when it is being etched, must rest on the 
notches and pieces of wohd. 

Fig. 4. — Roller for Cnargi%g the Drawings with 
Printing Ink, — These rollers may be made of any j 
length, but must not be less ^han four inches in | 


diamclcr. They arc made of alder or lime-tree; 
the wooden handles which project serve for the 
printer to hold them by : the. rollers must be turned 
with great care, and covered with at least three 
complete turns of flannel, well stretched and nailed 
at the extremity of the rollers, near the handles ; 
*the whole is covered with a calf’s-skin, sewed with 
great care, and so as to fit tightly. This operation 
is performed as follows : — the calf’s-skin is wetted, 
stretched on a board with nails, and allowed to dry ; 
it is th^n cut so as to fit the roller well ; the seam 
must be scw'ed with silk, and with what shoemakei;is 
call a closing-stitch ; this must not be performed on 
the roller, but separately, and with the smooth side 
outwards ; when the scam is finished the skin must 
be turned with the rough side outwards, and is then 
slipped on the roller like a glove : the extremities 
(the skin being cut longer than the roller) must be 
tied together witii a string or nailed on. 

As in turning the rollers on the stone the handles 
might hurt the. printer’s hands, two little hajidles are 
employed, and so made that on their being pushed 
more or less on the wooden handles, they work more 
or less easily ; this effect may also be greatly helped 
by the pressure of the hands. 

This mode of holding the rollers is a most im- 
portant thing in lithography, and a lithographic 
printer ought to study it with tllte greatest care : if 
he perfectly understands how to manage the roller, 
he may either force the stone to receive more ink, 
or take it up from the stbne ; in short, he may vary 
as he likes the effect of the prints, and even change 
the entire tint of the impressions. 

As the stones for ink drawings arc polished, it is 
not so easy to make the rollers turn on them ; in 
which case wooden handles are substituted for the 
leather ones. 

In passing the roller, whi(‘h is besmeared .with 
printing ink, over the stone, those parts which have 
been previously wetted will of course refuse to 
receive it, while, on the contrary, the greasy lines 
will attract it, according to the intensity with which 
they are drawn, and the difference which exists be- 
tween the several tinfls will depend entirely on the 
varied effects of the drawing, and on the manner in 
which the printer will press witll his roller. 

In order to prepare a roller for receiving the 
printing ink, it must be held near the fire and well 
besmeared with lard, i^biuh must afterwards be 
scraped off ; it must then bp worked for two or 
three days on the table with printing ink, and is 
then fit for use. ^ 

If a roller is to be laid by for than a fort- 
night, the ink must be with care scraped off, and it 
must be besmeared with hog's lard. 

Fig. 5 is a Steel Pen with a screw for drawing 
straight lines : this is an indispensable instrument 
for drawjing lines : the sides must be much more 
bent than those usually found at instrument makers: 
this is done in order to enable the ink to flow freely 
to the point, which otherwise it would not do. As 
the points of this instrument soon get blunt by use, 
the moment that is the case, they must he ground 
with great care on a hone with oil. This i^a very 
delicate operation, as the fineness of the lines de- 
pends entirely on the points being perfectly sharp 
and even. 

Quills and pens are very soon blunted by 'the 
nature of the stone and of the ink ; steel pens are 
the only ones that can be used. These are made 
out )f a very thin piece of steel, which must* be bent 
in the form of half a cylinder ; cut with a pair of 
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sharp scissors, tempered, and then ground on a 
hone ; these pens are fixed on a common quill. 

A miniature hair pencil is also an indispensable 
article ; two-thirds of the hair must be cut off with a 
sharp penknife, so that only twelve or fourteein hairs 
remain. A hair pencil thus prepared, and the steel 
pen, are the only instruments with w'hich drawings 
can be executed that can equal engravings in the 
delicacy of the lines. 

The common scrapers for scratching out ^writing 
are not convenient for lithography ; it is better to 
take pieces of square sti^el, shaped as represented 
in Figs. 6 and 7, ground on a stone, and fixed in 
handles. 

^ (To %e continued.) 

ON THE NEW METAL LATINIUM. 

BY JAIMES C.a BOOTH AND CAMPBELL MOKFIT. 

The name is derived from the Greek Xavravtiv to lie 
liid ; * it is called in Swedish and German Lantan, 
but in English Latanium, for the sake of euphony 
and in accordance with the generally recived termi- 
nation of the names of the elements. The ordinary 
method of obtaining cerium by prcci pitation with 
the bisulphatc of potassa, threw dbwii a bisalt of 
Latanium at the same time, the latter constituting 
two-fifths of the whole .saline mass. The method 
of separating the two depends on the ready solubility 
of oxide of latanium *in dilute acid after ignition, a 
property lost by cerium under the same circum- 
stances. From its nitric solution, it may be best 
thrown down as a white, crystalline carbonate, by 
carbonate of ammonia, and from this its other 
comjwmnds may be formed. The dry chloride heated 
with potassium was reduced to grey metallic powder 
possessing a dark lead color, and capable of being 
flattened together by pressing. It is slowly con- 
verted into oxide in the air, and in cold water into 
a hydrated oxide with the evolution of hydrogen. 
An eflervescencc takes place fu hot water. 

It has two isomeric states. The ordinary salts 
]i()ssess a faint reddtsh tinge, Imt when the yellowish 
red oxide is heated in hydrogen gas, it becomes 
white with a faint shade of green, and dissolves vrith 
more difflculty in acids, foyning salts which possess 
Jk greeni^ hue. • 

With bisulphate of potassa it forms a slowly 
../.uhl*^ salt, \{hich however, does not precipitate 
like the cori^sponding salt of cerium, unless the 
latter be also present in the solution. Its atomic 
weight is lower than tliat adopted for the oxide of 
cerium. 

The above notice is mainly extracted from Ber- 
xelius' letter to Poggendorff, published in Nos. 4 
and 5 of Poggend. Annals for the pr&ent year. 
Our experiments were as follows : 

Having prepared the sulphate of cerium and 
potassa by the ordinary mettij^s from the mineral 
cerite, it was dissolved in a large quantity of boiling 
water 'Mid the hydrated oxides of cerium and lata- 
nium precipitated by caustic potassa. These were 
dissolved in nitric acid after being thoroughly 
W{^he(|, evaporated to dryness, and heated in a 
platinum crucible until all the nitric acid was ex- 
pelled. The oxides remained of a light reddish 
^rown color, and were transferred to a gloss con- 
taining nitric acid diluted with 60 to 80 times as 

* From its concealment |itherto In the compound of cerium. 

I 


much water. Aitir digesting about two hours in a 
gentle warmth, th| latanium is dissolved and oxide 
of cerium remained of a reddish-brown color. 
The solution treated with caustic potassa threw down 
the white hydrated oxide latanium, much more 
bulky and gelatinous ^in appearance than alumna. 
It is exceedingly difficult, if not impossible, to wash 
it out throughly, for afier edulcoration for several 
days, the liquid passing through the filter still gave 
indications of a solid matter, and almost bfl to the 
belief that’ the oxide was slightly soluble in water. 

On re-dissolving hydrated oxide in nitric acid, 
evaporating to dryness, and beating to redness tlic 
dry oxide remained of a brick-red color, differing 
therefore from the oxide of cerium hv a lighter*hue, 
and by containing less of brownisTi shade. On 
treating this qxide as before with very dilute nitric 
acid, a small portion of oxide of cerium remained, 
proving that this mode of separating the two inctaU 
is not accurate, and that we must awrait further 
experiments for the discovery of a more perfect 
method. 

Carbonate of latanium, as thrown down by car- 
bonate of soda, is a voUimiuous white precipitate, 
and, like the hydrated oxide, very difficult of edul- 
coration, for after obtaining the chloride from it, 
crystals of common salt were also visible. Agree- 
abh? to the observations of Mosander, therefore, the 
carbonate of ammonia is the best precipitant. 

Sulphate of latanium, as readily formed by«tho» 
solution of the oxide, or carbonate, in dilute sul- 
phuric acid, evaporation to a small bulk by heat and 
exposure to self-evaporation, w-u.e delicate needles 
of a flesh-red color collect in little groups on tlie 
bottom of the capsule. • 

The chloride is similarly ftinneil by means of 
chloro-hydric add and evaporation. It forms a light 
yellowish green crystalline mass, in which no deter- 
minate form was observed. 

The quantity of latanium in our possession was 
so small, amounting only to a few grains, that the 
operations were necessarily conducted .•dowly and 
pi evented our pursuing them (puintitatively. Should 
we be enabled to obtain a larger amount, wc may 
give more interesting results, without, however, 
trcs])assiiig on the field legitimatly belonging to the 
discoverer. -Franklin Jmtitute. 

INDIAN MODE OF PREPARING THE PER- 
FUMED OILS OP Jasmine and bela. 

Dr. Jackson of Ghazeepore, in a letter to the 
editor of the Asiatic Journal of Calcutta for June 
1839, says In my last communication on the 
subject of rose-water, I informed you that the 
natives here wrere in the habit of extracting the scent 
from some of the highly-smelling flowers, such as 
the jasmine, fcc., and that \ wonld procure you a 
sample, and give you somjs account of the manner 
in which it is obtained. By the present steamer, 

I have dispatched two small phials, containing some 
of the oil procured from Jasmine and the Bela 
flower. Eor this purpose the natives nevenr make 
use of distillation, hut extract the essence by causing 
•it to, be absorbed by some (if the purest oleaginous 
seeds, and then expressing these in a common mill, 
when the oil given out has all the scent of the 
flower which has been ’nade use of. The plan 
adopted is to place the ground a» layer of the 
flower, about four inches thick and two feet squar 
over this they put tome of the Tel or Scsomum seed 
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wetted, about two inches thick aiid two feet square ; 
on this again is placed another, layer of flowers, 
about four inches thick, as in the first instance ; the 
whole is then covered with a sheet, which is held 
down by weights at the ends and sides. In this 
state it is allowed to remain from twelve to eighteen 
hours; after this the flowers are removed, aLd other 
layers placed in the same way ; this also is a third 
time repeated, if it is desired to have the scent very 
strongt After the last process, the seeds are taken 
in their swollen state and placed in a mill ; the oil 
is then expressed, and possesses most fully the scent 
of the flower. The oil is kept in prepared skins, 
culled dubbers, and is sold at so much per seer. 
The Jasmine and llela (Jasminum zamba) are the 
two flowers from which the natives in this district 
chiefly produce their scented oil ; the Chumbul 
(Jasminum grandiflorum) is another, but 1 have 
been unable to procure any of this. The season for 
manufacture is coming on. The present oils were 
manufactured a year ago, and do not possess the 
powerful scent of that which has been recently pre- 
pared. Distillation is never made use of for this 
purpose, as it is with the roses, for the extreme 
heat (from its being in the middle of the rains when 
the trees come into flower) would most likely carry 
off all the scent. The Jasmine, or Chymhele^ as it 
is called, is used very largely amongst the women, 
the hair of the head and the body being daily 
sipcared with some of it. The specimen 1 send you 
costs at the rate of two rupees per seer. 


ILT.USTRATIONS OF BtrrANY. 
(Rammed from page 109.^ 

Class VII. — Heptandria. Four orders. 



IM iiiti with 7 fitnmcn.9, and 1. 2, 3, 4, or 7 stylen. 



The noble .dEsculus or Horse-chesnut belongs to 
this small class, which contains but one British 
plant, the Trientdis or Wiqter Green. I'he beautiful 
Calla Ethiopica here finds a situation, as well as its 
congeners, the lurid and mottled Dragons. Beyond 
these there are no plants of either beauty or interest, 
except indeedithe neat little white-flowered Septas 
from the Cape of Good Hope, which has its calyx 
of seven sepals, its corolla of seven petals, seven 
stamens, seven pistils, and seven capsules. 

« 

Class VIII. — OcTANORiA. Four orders. 



Plants with 8 stamena, and 1. 3. 3, or 4 itylea. . 

d.V.t.'T 

A class 6f lovely plants, '^ntaining the elegant 
Heaths, of which there are perhaps three hundred 
species, most of them natives o^ the Cape of Good 


Hope. The annual, commonly called Nasturtium, 
but properly Tropseolum or Indian Cress, is here 
too ; and so are also the splendid Fuschia, the sweet- 
smelling Evening Primrose, the Whortleberries and 
the Cranberries, the Mezereon, and the Lacc-bark 
tree, so called from its being formed in layers, that 
when separated exactly resemble lace, and is used as 
such by the natives of tropical islands, are all of 
order Monogynia. The plants of interest in the 
other orders are Persicaria and the Soap Berry in 
the third, and the four-leaved Paris in the last oider. 

Class IX. — Ennbandria. Three orders. 



Planti with 9 RlamcMis. and 1 , 3, or 6 styles. 

As in class Ileptandria, there is here but one 
plant of native growth, though one of considerable 
beauty, the Biitomus or Flowering Rush, common 
enough on the banks of the Thames around Lon- 
don. Of foreign plants, the Cashew Nut and the 
family of the Laurels, as it contains the Sassafras, 
the Cinnamon, and the 'Camphor Tree, as well as 
those which produce the Gum .Benzoin and the Alli- 
gator Pear, must be considered valuable, so also the 
Rhubarb which is placed in this class. The Buto- 
urns belongs to order Hexagynia. 

Class X. — Decandbta. Five orders. 



Plants with 10 stamens, and 1. 2. 3, 5. or 10 styles. 

So common is it for plants to have their various 
parts arranged in fives or tens, that these classes are 
extremely extensive ; the present, for exanpple, con- 
tains perhaps 1000 species of plants, which are 
somewhat varied in character, most of them pretty;* 
few of them splendid and majestic iil port. Here 
are very numerous papilionaceous plants, a circum- 
stance necessary to be remarked on account of the 
cla.s8 Diadelphia, which consists wholly of these. 
Independent of the leguminous or papilionaceous 
plants oLDecandria, there are some of general in- 
terest and favorite culture-^the Pink, and its varie- 
ties the Carnation and Piootee, will always be ad- 
mired; so will the Rhododendrons, the Kalmias, 
the Azalea, and the Arbutus ; the Catehfly, the 
Chickweed, the Lychnis, the Corn Cockle, the 
Stonecrop in its many species, the Qxalis, «nd the 
pretty moss-like Saxifrages ; nor is it easy to des- 
pise the noble Mahogany, the Logwood, Brazil 
Wood, and the Lignum Vitse tree. 

To the first order we must refer that greatest of 
all vegetable curiosities, the Dionsea Muscipula, or 
Venus Fly-trap, which catches the insects tjuit set- 
tle upon it. In the swamps of Carolina it is abun- 
dint. Here, though not capable of living in the 
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optn air, it is of easy culture in the hot-house, for 
which purpose seeds are annually imported. 



Class XI — Doiiucandhia. Six orders. 



Plants with from 12 to 20 s^atod on the receptacle, 

and 1, 2. 3. <1, S. or 12 styles. 

iTV.'i'.S.tSr.# 

A small class, but one jcontoining some general 
favorites, among which is the lovely and fragrant 
Mignionctte, (Reseda odorata.) In the same genus 
is also the Weld or Dyer's Weed, a yellow dye of 
considerable beauty, and which decorates most of our 
chalk pits and old walls. The Asarum Asarabacca 
is here placed, so also that ornament of our river 
banks, the Lythrum or purple Loosestrife ; the 
AgiTmony, and the well-known House-leek, the 
latter a plant which is remarkable in the regularity 
of its various parts, having twelve petals, twelve 
stamens, and twelve styles. 

Class XII. — IcoSANDRiA. ' Three orders. 



Plant!! with numerous ^ament, fixed to the calyx, and with 
• 1 . 2,^, or many styles. 

The position of the stamens in this, and the . 
classes next before, and after, must be carefully ob- 
served. Here they are always fixed to the calyx — 
in the others to the receptacle. This class contains 
no poisonous plant, the others have manj^ which are 
so. Here belong most of our fruit trees — ^the Apple, 
Pear, Plum, Cherry, Medlar, Peach, Apricot, Nec- 
tarine, Almond, Pomegranate, and Quince. Not 
merely these, but other plants of equal interest, the 
Allspice, the Pimento, the Clove, the Strawberry, 
the Mfrile, the Raspbernr and Blackberry, (both of 
which* are species of the Bramble.) The ** Queen 
of Flowers,*' the Rose, also here bolds dominion, as 
will as those beautiful families, the Cactus and the 
Mesembryanthemum— .one species of which latter 
is so well known as the Ice plant. 

The. family of the Cactus bear flowers of the 
greatest splendour ; leaves they have none ; stems 
of the most distortei} and extraordinary forms ; and 


roots so penetra^ip, that they insinuate themselves 
into the intersticls of the naked rock, where the 
plants grow in luuriancc, though apparently without 
support. The Cactus speciosissimus grows well 
with ordinary attention, and is a frequent ornament 
of our drawing-rooms — though the emblem of short- 
lived beauty, never hAting more than a day, and 
often but six or eight hours. The Cactus grandi- 
florus, or Night-fiowering Cereus, bears a flower 
nearly a foot in diameter, of the most besptifully 
blended white and yellow, and of delicions fragrance. 
It expands about eight in the evening — is withered 
and decayed in six hours afterwards. 

Class XIII.— POLYANDRIA. 



Stamens numeroui, and fixed to the receptacle, there fure under 
the fruit. 

'w.O.-t.® 

The plants of this character are not always 
poisonous, but are yet to be viewed with suspicion. 
The Poppy, from whose juice we procure the deadly 
laudanum, belongs to Polyandria ; and also the well- 
known and numerous family of the Buttercups or 
Ranunculus. The species cultivated with such ctre^ 
the Ranunculus asiaticus, is found of every color 
whatever, except blue. The Anemone is another 
favorite. The Water Lily who shall praise too 
highly. Tlie Columbine too, that emblem of folly 
— the splendid ornament of the American forest, 
the Magnolia — the pretty little Larkspur, the 
orange-juiced Celandine, the Traveller's Joy or 
Clematis, so sweet and with such feathery seeds — 
the Tea, and the Camellia, are all belonging to the 
class Icosaudria. Searching more narrowly, we find 
also the Caper bush, the Lime tree, the elegant, but 
short-lived, Cistus, the magnificent Peonyt the Tulip 
tree, and that celebrated and common tropical fruit, 
the Sour Sop or Custard Apple. The whole of the 
classes, perhaps, does not contain a more splendid 
collection of plants than are here included. 

(To b$ continued,) 


ETCHING \JPON GLASS. 

In the middle of the sixteenth century, when glasses 
manufactured in the Venetian states enjoyed the 
highest reputation throughout Europf, it was com- 
mon to find those ornamented by engravings exe- 
cuted with the diamond. More than an hundred 
years had elapsed from that period, when Henry 
Schwanhard, a pupil of Lehnann, was incited by 
the accidental circumstance of the corrosion of hia 
spectacle glass, to a method of etching on glass by 
means of some powerful acid liquor. His manner 
of preparing this liquor was kept secret by him ; 
and as no fluid, save fluoric acid, with which we are 
acquainted, has the property of acting upon the sur- 
face of glass, while the discovery of this powerful 
menstruum was not brought before the world prior 
to the publication of Scheele’a experiments in 1771, 
it is much to be regretted that the secret of Schwan- 
hard was suffered to ^th him to the grave. 

The method pursued by this artist in the appli- 
cation of his discf very was difbrent to that whicb 



\ MAGAZINE OF SCIENCE. 


iS4 

is practised at present. This is! coat over the 
entire surface of the glass with valnish, and, through 
this coating, to trace out the intended figures, leav- 
ing the glass exposed to the action of the acid only 
in those parts which are to be occupied by the 
figures. Schwanhard, on the contrary, first traced 
the figures, and, having filled the outlines on the 
glass with varnish, applied his corrosive fluid to the 
remainder of the surfaix;. By this means the figures 
were l^ft in relief, and with their original polish, 
the effect of which was pleasing, and totally dis- 
similar to the appearance of engravings with the 
diamond, which latter circumstance it probably, was 
that incited the artist to the adoption of his peculiar 
inetiiod, since his productions would, by that means, 
be more readily distinguished from the works of 
others. 

The varnish employed by artists for defending, 
where it is requisite, the surface of the glass from 
the corroding power of the acid, is usually either a 
solution of isinglass in water, or common turpeii- 
tine varnish mixed with a small proportion of white 
lead. 

By the aid of a very few implements, the art of 
etching on glass may be rendered a pleasing occupa- 
tion for amateurs. Good crown-glass is the most 
proper description to be chosen for this purpose. 
Having selected a square pane of the proper size, 
this should be first heated by immersion in a sand- 
^ J9ath, and then rubbed over with purified bees*-wax, 
the temperature of the glass being such as to cause 
the wax to melt completely and uniformly over its 
surface. The pane, thus covered, must then be set 
aside to cool ; and it is important to observe, that 
every part of its face must be protected by this 
coating of wax ; which,** however, need not be thick, 
and indeed should not be applied in sufficient quan- 
tity to render the glass opaque. 

A paper having the design boldly drawn upon it, 
may then be attached to the unwaxed under-side of 
the glass ; and this drawing will greatly assist the 
artist in performing the next process, that of tracing 
the design through the wax. The best kind of tool 
for executing this operation is a carpenter's brad- 
awl, which, as it is flattened at the end in one 
direction, and rounded in another, may, according 
to the position wherein it is held, be easily made to 
trace lines having the requisite and different degrees 
of fineness. The point of a pen-knife, or any 
similar implement, may be used as a substitute for 
the brad-awl, and with alnMst equal efficacy. In 
tracing these lines, the artist must be mindful that 
his instrument lays bare the surface of the glass 
throughout the whole extent of the strokes. 

A< shallow evaporating basin of Wedgewood ware 
must next be employed. Its size should be such as 
will include within its area every part of the design ; 
and it must at the same time be sufficiently small to 
be completely covered when the pane of glass is 
made to rest upon its edge. Some coarsely pow- 
dered fluor spar must then be placed in the basin, 
together with a quantity of strong sulphuric acid, 
sufficient to form with it a thin paste, when the two 
substances must be well mixed together by stirring 
them. The quantity of fluor spar must of course 
be regulated by the size of the etching ; and it may 
be a sufficient guide on that head, to recommend 
that two ounces of the coarse powder be used when 
the basin is capable of containing a pint: these 
basins are readily procurable flom any respectable 
dealer in earthenware. 

As soon as the acid and fluor ^par are properly 


incorporated together, the pane of glass should be 
placed upon the basin, with the waxed side down- 
wards, and a moderate degree of heat must be ap- 
plied to the bottom of the basin : somewhere between 
120 and 140 degrees of Fahrenheit's scale will be 
found most eligible. Perhaps the best means ot 
* providing a steady heat for this purpose is offered 
by the sand-bath, which was used for heating the 
glass before applying the wax. On this subsequent 
occasion, however, the temperature must never be 
sufficiently high to melt the wax, which in that case 
would run over the glass, and wholly destroy th.: 
effect of the etching. 

Very soon after this application of heat, fumes of 
fluoric acid will arise copiousl} from the basin, and 
attack the unprotected portions of the glass. When 
the basin and its contents are once thoroughly 
warmed, the heat of the sand-bath may be advan- 
tageously diminished. 

After the glass has been thus exposed during hal. 
an hour, it may be removed from the ba. in ; and 
first being rinsed in water, for the purpose of dilut 
ing or washing away the fluoric acid, the wax may 
be scraped off with a eomrnon tabic-knife ; the de- 
sign will then be found perfectly et(‘hcd upon the 
surface of the glass. 

A metallic Iwisiii will answer i>er<^'.»ctly for gene- 
rating the fluoric acid; hut it will be altogether 
improper to use any glazed vessels for the j)ur|)ose, 
as the vitreous coating of such would be entirely 
destroyed. 

In performing this process, is necessary to use 
some caution ; as fluoric acid, if brought into con- 
tact with the skin, will quickly disorganise it, and 
produce wounds which may be painful and trouble- 
some ; a very little carefulness will, however, suffice 
for preventing any accident of tiiis nature. 

When it is required thus to engrave other tnuTi 
plane surfaces, another arrangement must be pro- 
vided : the glass must be exposed to the fumes of 
ffuoric acid in some deep vessel ; without, however, 
being suffered to come in contact with the pasty 
compound whence the acid fumes arise, and the 
whole should be covered over, to confine and retain 
those fumes, so that they mav J’uliy act upon the 
glass. 


PREPARATION OP PIGMENTS': 

Chromate of head , — ^This color ia found‘'quiltj'' 
perfect in its natural state ; that of commerce is an 
artificial production. In its natural state it has long 
been known as Siberian red lead." In 1797 
M, Vauquelin analysed it, and found it to be u 
combination of .oxide of lead and an acidifiable 
metal, to vrliich he gave the appellation of ** chrome," 
because of the various colors which the different 
preparations assumed. Ini fact, the chromate of 
lead is yellow ; that of mercury, red ; of silver, 
purple ; and the oxide of chrome is green, and very 
valuable for porcelain and enamel, because it will 
resist a very high temperature almost without 
changing. 

R^ lead, which was the object of M. Vanque- 
lin's enquiries, has hitherto been found only in 
beria, and even there it is not common ; so that the 
laborious research of this learned chemist would not 
have been of much advantage to painters, if it bad 
not been for the discovery, in France, of a mineral 
containing a considerable portion of oxide of chrome, 
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mixed with oxide of iron. It has also been found 
in the United States of America, chiefly in Mary- 
land ; and it is from Baltimore that the greater por- 
tion nf this substance is exported. The chromate 
of lead is prepared with this mineral by the union of 
the acid with oxide of chrome, and at the same time 
combining potass wltli the acid ; then decomposing * 
the chromate of potass with soluble salt of l^id. 

For this purpose, one half part of the nitrate of 
]iotass is to be mixed with one entire part of the 
earth containing oxide of chrome. This ftixture 
ii^then to be calcined in a close crucible, and the 
substance is afterwards to be washed in warm 
water, Altered, and thrown into a solution of acetate, 
or nitrdte of leaTI acid nothing more is required to 
complete the operation than to wash the precipi- 
tate. In proportion as the chromate of potass 
is in the neutral state, or that of subchromate, 
and according as the precipitation is made in cold 
or warm w'atcr, the tint will vary, from a delicate 
clear yel^w to<hat of orange color. 

It is not, how'ever, a permanent color, and is 
less so in proportion to the oxide of lead it contains. 

In a few years its brightness goes off, and it becomes 
like yellow ochre ; but when combined with alumina, 
it continues brilliant for a much longer period. 

Mineral Yelhio^Chloride of Lead ), — This is a 
combination of lead and chlorine. Jt is prepared in 
various ways : the following method by M. Chaptai 
is one of the oldest on reqprd : — • 

Four parts of litharge, reduced to an impalpable 
powder, are moistefled with one part of marine 
salt, dissolved in four of water. 

It is then formed into a thin paste, and to remain 
undisturbed until it begins to whiten ; it must then 
be stirred well with the spatula, to prevent it grow- 
. hard. 

In proportion as the consistency increases, salt 
is added ; and if it appears that there is not suffi- 
cient of this ingredient, water must be added to 
retain the paste in a proper condition. In about 
Iwenty-four hours this compound should have be- 
come well bleached, very compact, and quite free 
Irom lumps: but it must still be stirred occa- 
sionally, to complete the decomposition : it is then 
to be carefully washed, to deprive it of the soda, 
w'hich will be found separated from the marine salt, 
and the white paste must^then be placed to drain 
a flllyr. ' • 

When dry, it is reduced to powder, and exposed 
/ii’th^receivey of a reverberatory furnace, until it 
assumes the*yellow color required ; this powder 
is then to be thrown into a crucible which has been • 
brought up to a red heat, and is then returned 
into the furnace, where it is only allowed to remain 
until the composition has melted ; thus fused, it is j 
thrown on a plate of iron ; and when co<^, it forms 
a crystalline mass striated transversely. 

The following is another method of producing 
this pigment I 

Acetate of lead is first decomposed by marine 
salt: the chlorine, as in the former instance, is 
separitlbd from the soda, and forms a new combina- 
tion with the lead ; this chloride of lead is then 
carefiilly washed, and when dry is mixed with a 
M*tain quantity of pulverized litharge; it is then 
melted quickly in a crucible, and thrown upon a 
plate of iron; but according as the mixture is 
expose^ for a longer or Shorter time to the action 
of fire, the shade of color will be lighter or darker ; 
the heat is therefore |o be kept equal ; the crucibles 


are heated to 
same time. 

In the foUowii 


I at first, and withdrawn at the 


process bismuth and antimony 
are used, and shCiild have the effect of rendering 
the color more permanent. They are ground apart, 
that the proportions may be exactly ascertained, 
which ^e as follows 

Bismuth, 3 parts 

Sulphuret of antimony, . . 24 
Nitrate of potass, 64 ^ 

This mixture is to be dropped by degrees into a 
heated crucible ; when dissolved, it must be thrown 
into a vessel of water, where it is to remain, and 
must be well stirred for the requisite time. 

It must then be repeatedly decanted untik the 
water has lost all its smell ; it is theit to be Altered, 
and the oxide thus obtained is a Ane powder, of an 
impure yelloAr tint. 

All eighth part of this oxide perfectly dry, is then 
mixed with one part of muriate of ammonia, and 
sixteen parts of very pure litharge. 

The fusion is then to be carried on as in the 
English process: great, care must be taken, how- 
ever, that the degree of heat, and the duration of 
the process, shall be exactly the same. It is as 
well to be aware, that the best crucibles will nut be 
able to sustain more than three or four operations ; 
and also, that they do not stand the heat, if kept 
exposed to the Are during a longer time than is 
required to fuse the mixture. Fifty years ago thg^ 
mineral yellow was not known ; it is not so ]fer- 
manent as Naples yellow, and grows paler in time ; 
it may be used with the latter color and with the 
ochres. 

Naples Yellow, — ^The discovery of this color 
belongs to high antiquity, eVen so far back as the 
earlier working of enamel. The Italians give it the 
name of Giullolino ; Centiino Cennini writes it so : 
Paul liomazzo styles it Gialliolina di Fumaee di 
Fiandra e di Allamagna ; but it is probable that 
when the French artists began to use this color, 
they obtained it direct from Naples, where perhaps 
it was made of a better quality than elsewhere. 

There is in the Memoirs of the Academy of 
Sciences, a. d. 1772, an account of a process 
communicated by M. Fougeroux de Bondaroy : it 
is as follows : — 

Ceruse 12 oz. 

Sulphuret of antimony 2 

Calcined alum 0 ^ 

Sal ammoniac . . .e I 

** These materials must all be reduced to powder, 
then mixed in exact proportions, and placed in an 
earthen pan covered with a lid of the same material : 
this pan is then to be placed in a p'Stter’s furnace, 
where it is to be calcined, Arst at a low heat, 
increasing it by degrees, until the vessel has as- 
sumed a moderately red appearance ; it will require 
three hours of this calcination before this mixture 
is properly prepared. 

** The product of this operation will be a fritty 
substance, of a golden yellow hue •; this frit is then 
thrown into water, to separate it from whatever 
salts it may contain ; it is then ground, and its 
tint becomes much paler.” This process has been 
repeated exactly as direx:ted, but without success. 

M. Fougeroux has translated into the word ar/um, 
the Italian exprcssi<^n, which in the receipt given to 
him, was doubtlessMfl^/tfme de /ecia, that is, ” salt 
of tartar he is al^mistaken in naming '* sutphu^ 
ret of antimony” y\ngst the ingredients, it is the 
** oxide of antimi^*' that should be used. 
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In a collection of receipts illative to various 
processes of the arts, printed a^'Venice, in 1753, 
is a memoir of Passari on manu&cture of 
feAence: mention is also made in ic of the materials 
for compounding Naples yellow. According to 
that author it is thus prepared 

Antimony ( 1 lb.. 

Lead H 

Common salt 1 oz, 

.^artratc of potass 1 

Passer! observes, that by changing the propor- 
tions, the yellow obtained will be of a more or less 
golden hue. In four out of the six receipts which 
he gives, there is no mention whatever of marine 
salt { the effect of this salt would be to render the 
color more clo&r, but less rich, becanse it produces 
a portion of chloride of lead (mineral yellow) which 
takes away the golden tint that originidly character- 
ises the combination of the oxides of lead and 
antimony. 

In the manufacturing of Naples yellow, it is of 
great consequence that the lead and antimony 
should be in the complete state of oxides; they 
must be intimately blended together in the grinding, 
and afterwards passed through a silken sieve ; the 
mixture is then to be laid in a vessel of unglazed 
earthenware covered up, and placed in a potter’s 
oven, in the least heated part of it, to prevent the 
danger of the fusion and de-oxidation of the lead. 

The yellow used in enamel painting, is very 
**siAilar to Naples yellow ; it is composed of the 
oxides of antimony and lead ; by varying the pro- 
portions, and also the duration of itk exposure to 
the fire, different shades are produced. 

M. Guimet’s yellow of antimony, which bears a 
fine golden tint, more intense than that of Naples 
yellow. It is prepared as follows ; — 

Antimoniate of potass, or diaphoretic 


antimony, (carefully washed,) 1 part. 

Pure minium, 2 parts. 


These ingredients must be mixed carefully to- 
gether, and ground, upon a marble flag, to the con- 
sistence of paste ; this paste is then to be dried, 
reduced to a powder, and exposed to a moderate 
red heat during four or five hours, taking care to 
regulate the fire in such a manner as to prevent 
its rising to a temperature sufficient to carry off 
the oxygen of the lead and antimony. 

M. Guimet tMnks that the deutoxide of anti- 
mony, and the oxide of lead, are alone sufficient to 
produce aS strong a yellow/ it appearing to him, 
that the potass has no other action in this case 
than that of completely oxidising the antimony, 
which process is indispensable to Ae success ot the 
operation. v 

Iodide qf Lead. — This color, which is not yet 
much known in commerce,. is as bright as orpiment 
or chromate of lead. It is thought to be more 
permanent; but timeqnly can prove its pretensions 
to so essential a quality. It is prepared by pre- 
cipitating a solution of acetate or nitrate of lead, 
with hydrochlorate of potass : the nitrate produces 
a more brUliant yellow color. 

(To be continued.) 


COPPER-PLATE PRINTING INKS. 

’ To the Editor. 

SiH.’^If the following receipts are useful they are 
much at your service, they m^ be depended upon. 

Frankfort blacV' ^finely ground with 
boiled linseed oil, or (for very five work) fat oil* 


Red, — Mineral orange red, 5 oz. — Chinese red, 
2 oz. 

Blue. — Celestial blue, 2 oz. — marine ditto, 3 oz. 

Green, — Mineral green, 2 oz. — chrome ditto, 3 oz. 

Broum, — Burnt umber, 2 oz. — ^rose pink, 1 oz. 

Lilac. — Prussian blue, 1 oz. — ^Chinese red, 2 oz. 

Pink. — Mineral pink, 2 oz. — satin white, 1 oz. 

Orange, — Orange red, 2 oz. — flake white, 1 oz. 

[The above seven to be ground and mixed with 
Canada balsam.] 

Or, (Red, — Vermillion. 

Yellow. — King’s yellow. 

Blue. — Smalts. 

Green. — King’s yellow — green. 

Blue. — Prussian blue, and '.irhite. ^ 

Brown, — Burnt umber. 

Bo. Barker. — Ditto, and Frankfort black. 

Pttce.^Frankfort black, and vermillion. 

Proton.— Frankfort black, and drop lake. 

[The above to be ground and mixed with nut or 
linseed oil.] „ 

Gold, — Gold bronze mixed with dark 'oak and 
mahogany varnish. 

Silver, Copper, Ruby, Src. — The same as for 
gold, merely substituting the different bronzes. 

Note, — Cards printed in gold, silver, &c., should, 
when dry, be placed on a very smooth copper, or 
still better, steel plate (not eng.av%d) and passed 
through a cop;';er-plate press with rather a tight 
prdaBurep>this would also improve the appearance 
of cards printed in like manner with letter-press. 

To Clean Copper ^plates, — Copper-plates are 
cleaned by laying them on the hob near the fire, and 
pouring on them some spirits of tar, ana then 
rubbing them with a small soft brush, o. clarkb. 

[Painting on Vellum, — The illuminated missals, 
or coats of arms, &c., on vellum may be best done 
by the above colors, rather than by water 
with gall in them us is often practised — the colors 
being put on with a brush as in ordinary painting, 
also if more brilliancy be required for gold and 
silver, those metals may be put on in leaf, a coat 
being first put on with gold size — gold is best shaded 
with a bright transparjnt brown — silver with green ; 
they are also in a considerable degree the same 
colors as are used by Mr. BaiTi^er, in his beautiful 
art of Oil Color Printing. — Ed.] 


QUERIES. 

207--Why are vegetable fibres, suah as Russia m itting, &£. , 
sfarotiger when wet than when dry ? 

SO^How is sand paper for lighting lucifers made ? 

are plaster casts from llTe tak*n ? ^ 

filO— How is Marder's waterproof Jot mado ?-.-{lVe are in- 
clined..to think that this is nothing more than the German 
blanking, for which there Is a receipt in No. 48 —Eo] 

211— How is gold colored? 

212— How is Jewellers* cement made ? 

213*-4iowls blocking cement used by thergun engraver’s 
made? 


MISCELLANIES. 

Nature qf the light emitted by lime, in a high 
etate of incandescence: — Mr. Herschel, upon ex- 
Bmining the Ugbt from lime obtained by Lieutenant 
Drummond, round that it contains all tko usual 
rays, and three of those remarkable in quantity and 
c^ity, viz. the red, the yellow, and the green. 
Ihe r^ is intermediate between the red and orepp.o 
of the solar spectrum, but is nearer to the latter. 
It U remarkable, as Mr. Herschel mentions, that a 
red of the above character is yielded by lime itself, 
whilst the colour given to burning bodies by the 
combinations of that earth is a brick red 
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BUSBY’S HYDRAULIcteRRERY. 

BY THE INVENtAi. 

To the Editor, 

Explanation of the Moiive^Principle qf the Hy- 
draulic Orrery. — Sir. — Some time since I ^as en- 
gaged, during my stay at New York, in a course of 
experiments to determine the resistance opposed to 
solid bodies of various forms, in their passage 
through fluids. To perform these in the most sim- 
ple and effectual manner, I provided a large bason 
or circular reservoir, and placed therein near the 
circumference, any floating vessel that happened to 
be the subject of trial. This vessel was connected 
by an arbor to a floating centre, held in its place by 
a small shaft passing through it, erected per- 
pendicularly from the bottom of the reservoir. The 
bottom of the floating vessel was pierced, and a 
syphon which it carried, being soldered into the 
aperture, rose from it, and extending over the cir- 
cumference of the reservoir, its other extremity 
depended in air at a lower level than the surface of 
the water. This outer leg of the syphon was closed 
at the bottom ; but a minute lateral aperture, re- 
sembling a very small finger-hole of a flute, being 
made, the water spouted through it (when the 
syphon was charged) in a direction parallel to the 
vessel, which instantly began to move with accele- 
c.7istfA velocity in an opposite course. In a few 
seconds a maximum was attained, and the future 
progress exhibited that beautiful, continuous move- 
ment which can only find an adequate comparison 
in the silent gliding of the heavenly spheres. The 
idea instantaneously igipressed me, and has been 
subsequently embodied, with the most encouraging 
success, in the novel machine above-mentioned. 

At present I have applied the principle, under 
appropriate modifications, no farther than to the 
Sun, the Earth, and the Moon, whose cirquits, ob- 
liquities, parallelisms, and rotations, are displayed 
in apparently spontaneous movements on an area of 
five feet diameter. To effect these, three floating 
syphons are so cotqhined in succession, that a quan- 
tity of water equal to the discharge of a single 
stream about one-eighth of an inch diameter, with 
a head of about seven inches, elicits every action. 
Each motion, as in nature, is perfectly indepen- 
dent ; any one may be checked without impeding 
another ; and when the hydraulic orrery commences 
its operations, it practicaKy illustrates those inci- 
pient and gradually accelerating movements, which 
may be supposed to have taken place within, the 
mighty system itself, when, as in the beginning, the 
maximums of the greater motions were probably 
attained in succession. 

This motive principle (founded on Barker’s mUl, 
but now first combined with a syphon, and applied 
to a floating body) ft applicable to an extensive 
variety of experimental and philosophical purposes. 
It is so truly equable, that by means of it 1 make 
the novel and interesting experiment of producing a 
perfect hydroparabolic mirror fifty-four inches dia- 
meter, and thus create any magnifying power ad 
libitum. Whirling tables upon this principle will 
preserve any particular velocity, during any required 
period of time, and the motion permits the most 
' minute regulation, either by a variation in the length 
of the syphon, or of the side of the discharging 
aperture; or by so fixing a i mall flexible incliu».d 
plane to the syphon itself,, bending it into the 


stream, as that any proportion of its re-action may 
be neutralized by its action. 

Another mean of obtaining an universal standard 
of measure is hereby provided independently of the 
pendulum. Thus a given parabolic speculum will 
invariably be formed by any given rotation at any 
known level and latitude, and the focal distance of 
any parabola roust under those circumstances be 
always a given dimension. A graduated revolving 
circle will also practically measure such minute por- 
tions of„titne as are beyond the recognition of the 
most accurate astronomical clocks. The hydraulic 
orrery, when in action, lowers the surface of the' 
water upon which it floats about one inch in an 
hour ; it is effectually stopped bj^Jl;jowing air into 
the syphons, or by preventing the efflux of water in 
any other manner. ^ ^ 

Construction of the Hydraulic Orrery. — ^The En- 
graving contains the plan and section of the appa- 
ratus ; the same letters are used to point out the 
corresponding parts of the figures 1 and 2. 

There must first be imagined a cirlmlar r< servoir 
.5 feet diameter, of which E is the centre, and B B 
parts of the circumference ; C C is a circular gutter 
(11 inches internal, and 0 inches external diameter) 
floating concentrically in the reservoir ; D is a bar 
fixed diametrically across the bottom of the inner 
circle formed by the gutter C C, the middle of 
this bar a small ^yhaft E is erected f F F is a cylin- 
drical floating vessel 8^ inches diameter, a tube is 
soldered into an opening |oncinch diameter) in the 
centre, the top of this tube is closed, except a small 
hole through which the* shaft Ec passes, and acts as 
a pivot ; a cap covers the central tube, and termi- 
nates in a rod surmounted by a ball (9 inches dia- 
meter) representing the Sun ; G is a syphon soldered 
into an aperture in the floating cylinder F F, and 
balanced by a weight on the opposite side ; the 
other leg of this syphon hangs over into the circului 
gutter C C, into which it dischargips a minute lateral 
stream of water, the re-action of which stream gives 
a rotatory motion to the vessel F F, and conse- 
quently to the ball which it carries. ITie water dis- 
charged into the gutter C C, passes away through 
the tube H, beneath t1?e surface of the great reser- 
voir, and enters the floating cylindrical chamber 
1 1 ; this chamber is 8 inches 'diameter, is sur- 
rounded by a second cylinder K K 11 inches dia- 
meter, but the water of the great reservoir is 
admitted through large ^ertures beneath into the 
intervening space. • 

In the centre of the chamber 1 1, a tube one inch 
diameter is erected, closed above and helow, dxce^ ^ 
small central openings through which the shaft L 
passes, ultimately bearing a 3 inch ball representing 
the Earth. In the circular space between the cylin- 
ders I I and K K, floats a ring M M, a bar extends 
diametrically across the upper part of this floating 
ring, and^the shaft L acts as its pivot through a 
central opening. Upon this ring is erected a small 
shaft bearing a f inch ball representing the Moon. 

On an opposite part of the ring, one leg of a 
syphon is soldered into an aperture, while the other 
leg hangs over into the chamber 1 1, into the lower 
part of which it discharges a smali stream laterally g 
the re-active force of this stream causes the ring to 
revolve, and, consequently, to carry the ball repre- 
senting the Moon round that by which the Earriij)ll 
designated. 

The water now brought into the chamber 1 1, by 
the two syphons which move the balls representing 
the Sun and Moon, is carried away by a great Syphon 
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(), communicating with it by a short horizontal I 
tube ; this water is discharged laterally at a lower 
level from the great syphon into an external glitter 
P placed to receive it, and its re-active impulse 
gives motion to the whole apparatus, and causes it 
to perform a circuit in the great reservoir repre- 
senting the annual orbits of the Moon and Earth . 
about the Sun. 

The parallelism of the Earth’s axis is effected, by 
fixing a circulate plate (6 inches diameter) to the 
lower extremity of the rod L, and connecting its 
circumference by three equal oblique rods 1, 2, 3, 
^th that of another circular plate fixed to the cen- 
tre of the bottd'm of the reservoir; thus is formed 
a sort of circulajkj^^mallel rule, which produces the 
desired effect; the lateral confinement of the central 
part of the ap^atus being effected by means of the 
inclined forked brace 4, shaped like a spur, and 
clasping the fixed plate, itself being fixed to the 
inner extremity of the tube H upon a hinge inca- 
pable of lateral action. 

The linger S-m of the steel-yard Q (attached to 
the shaft L, and moveable on a vertical joint) sus- 
tains the lower extremity of a slender rod connected 
by an universal joint R with the axis of the 3 inch 
globe — a small whe^l is fixed upon this rod towards 
the lower end, and the conical rim S, borne by and 
revolving with ^ihi^ircular shaft which carries the 
Moon, acta upon the little wheel contact with 
the edge, gives it a rotatory motion, communicated 
immediately through the uqjversal joint to fhe globe 
above, while the shorter arm of the steel-yard is 
balanced by a weight just sufficient to keep the 
wheel slightly pressed against the rim. 

The obliquity of the Moon’s path is imitated, by 
causing the auxiliary rod sustaining the smallest 
ball to slide up and down through two projections 
from the main stamlard as she revolves; this is 
ettcdled by making a joint at V, and attaching the 
lower extremity to a revolving crank W, this crank 
is fixed to the continued axle^ a thin vertical 
wheel X rolling on the horizontal circle Y, which 
is itself fixed to, and borne by, the shaft supporting 
the Earth. ^ 

The change of the Moon’s nodes is performed by 
making a due varif^on between the diameter of the 
vertical wheel, and that of the circle upon which it 
rolls. The four balancers (5, 6, 7, 8,) are added, 
for the purpose of keeping the apparatus steady, by 
a necesif^ry extension of the floating base. 


OBJECTS FOR THE KALEIDOSCOPE. 

(Resumed from page 118.^ 

Although the Kaleidoscope is capable of creating 
beautiful forms from the most ugly and shapeless 
objects, yet the combinations which it presents, 
when obtained from certain forms and colours, are so 
superior to those which it produces from others, that 
no idea can be formed of the power and effects of the 
instrument, unless the objects are judiciously se- 
lected.* 

When the inclination of the reflectors is great, the 
objects, or the fragments of coloured glass, should be 
Jfiyiser than when the inclination is smaU ; for when 
small fragments are presented before a large aper- 
ture, the pattern which is created has a spotted ap- 
pearance, and derives no beauty from the inversion 
of the images, in consequence of the outline of each 


separate fragmentinot joining with th*> inverted 
image of it. " I 

The objects whjbi give the flnest outlines by in- 
version, are thosu which have a curvilineal form, 
such as circles, ellipses, looped curves like the figure 
8, curves like the figure 3 and the letter S ; spirals ; 
and othgr forms, sach«as squares, rectangles, and 
triangles, may be applied with advantage. Glass, 
both spun and twisted, and of aibcoloura and shades 
of colours, should be formed into the preceding 
shapes ; and when these are mixed with pieces of 
flat-coloured glass, blue vitriol, native sulphur, yel- 
low orpiment, differently coloured fluids enclosed 
and moving in small vessels of glass, &c. they will 
make the flnest transparent objects for the Kaleidos- 
cope. When the objects are to be laid upon a mirror 
plate, fragments of opaquely-coloured glass should 
be added to the transparent fragments, along with 
pieces of brass wire, of coloured foils, and graini 
of spelter. In selecting transparent objects, the 
greatest care must be takeif to reject fragments of 
opaque glass, and dark colours that do not transmit 
much light; and all the pieces of spun glass, or 
coloured plates, should be as thin as possible. 

When the objects are thus prepared, the next step 
is to place them in the object plates. The distance 
between the interior surfaces of the two plane glasses, 

! of which the object plates ‘are composed, should not 
exceed l-8th of an inch. The thickness of the 
transparent glass next the reflectors should be just 
sufficient to keep the glass from breaking ; and 
interior diameter of the brass rings, into which the 
transparent and the grey glass are burnished, should 
be so great that no part of the brass rim may be 
opposite the angular part of the reflectors during the 
rotatory motion of the cell. • If this precaution is 
not attended to, the central part of the pattern, 
where the developement of new forms is generally 
the most beautiful, will he entirely obliterated by the 
interposition of the brass rim. When the two parts 
of the object plate are screwed together, it should be 
nearly two-thirds filled with the mixture of regular 
and irregular objects, already mentioned. If they 
fall with difficulty during the rotation of the cell, two 
or three turns of the screw backward will relieve 
them ; and if they fall too easily, and accumulate, 
by slipping behind one another, the space between 
the glasses may be diminished by placing another 
glass in contact with the grey glass. 

When the object plate, now described, is placed in 
the cell, and examined by the Kaleidoscope, the 
pictures [which it forms ftre in a state of perpetual 
change, and can never be fixed, and shown to another 
person. To obviate this disadvantage, an object plate 
» with fixed objects generally accompanjjes the instru- 
ment ; the pieces of spun and coloured gkasa are fixed 
by a transparent cement to the inner side of the glass 
of the object plate, next the eye, so that the patterns 
are all permanent, and may be exhibited to others. 
After the cell has performed acomplete rotation, the 
same patterns again recur, and may therefore 1 m at 
any time recalled at the pleasure of the observer. 
’The same patterns, it is true, will have a different 
appearance, if the light falls in a different manner 
upon the objects, but its general character and out- 
line will remain the same. 

’The object plates, which have now been described, 
are made to fit the cell, but at the same time to slip 
easily into it, so that they themselves have no motion 
separate from that ejS^ the cell. An object plate, 
h(Mrever, of a less ^meter, called the vibrating 
object plate, and conKqing loose objects, is an in- 
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teresting addition to the instronent. When the 
Kaleidoscope is held horizontalll'y* this small object 
plate vibrates on its lower ed|^«Mither by a gentle 
motion of the tube, or by strikmg it slightly with 
the hnger ; and the effect of this vibration is sin- 
gularly fine, particularly when it is combined with 
the motion of the coloured ffv^^ents. 

Another of the object platesi in several of the 
instruments, contains either fragments of colour- 
less ekss, or an irregular surface of transparent 
vamisn or indurated Canada balsam. This object 
plate gives very fine colourless figures when used 
alone ; but its principal use is to be placed in the 
cell between an object plate with bright colours 
and the end of the instrument. When this is 
done, the outline of the pieces of coloured glass are 
softened down by the refraction of the transparent 
fragments, and the pattern displays the finest effects 
of soft and brilliant colouring. The colourless object 
plate supplies the outline of the pattern, and tiie 
mass of colour behind tills it up with the softest 
tints. 

Some' of the object plates are filled with iron or 
brass wires, twisted into various forms, and rendered 
broader and flatter in some places by hammering. 
These wires, when intermixed with a few 6mall frag- 
ments of coloured glass, produce a very fine*effect. 
Other object plates have been made with pitch, bal- 
sam of tolu, gum lac, and thick transparent plants ; 
and when these substances are laid on with judg- 
^ imntf they form excellent objects for the Kaleidos- 
cope. Lace may be introduced with considerable 
eflbct, and also festoons of beads strung upon wire 
or thread ; but pieces of glass, with cut and polished 
faces, are entirely unfit for objects. 

Hitherto we have supposed all colours to be In- 
discriminately adopted in the selection of objects ; 
but it will be found from experience, that though 
the eye is pleased with the combination of various 
objects, yet it derives this pleasure from the beauty 
and symmetry of the outline, and not from the union 
of many different tints. Those who are accustomed 
to this kind of observation, and who are acquainted 
with the principles of the harmony of colours, will 
soon perceive the harshness of the effect which is 
produced by the predominance of one colour, by the 
juxta-position of others, and by the accidenhd union 
of a number ; and even those who are ignorant of 
these principles, will acknowledge the superior effect 
which is obtained by the exclusion of all other 
colours except those which harmonise with each 
other. ^ 

In order to enable any person to find what colours 
harmonise with each other, the following table, which 
contains the |^armonic colours, has been drawn up : 
Deepest Red .... Blue and Green equally mixed 
Red Blue unmixed 


Orange Red Blue mixed with much Indigo 

o«»«e 

Orange Ydlo# . . IilAigo unmixed 

VaIIaw / 'Violet and Indigo nearly in equal 

L portions 

Greenish Yellow . . Pale Violet 
Green Violet 


Greenish Blue .... Violet and Red in equal portions 
Blue Red 


Indigo Orange Yellow 

Violet Green. # 


it appears from the prec^ling table that Blhe 
harmonises with Bed, or in ^er words, JRed is 
to be the aecid§ntal cohurtlv&fm, and vice verm. 


These colours are also called complementary coloure, 
because the one is the complement of the other, or 
what the other wants of white light ; that is, when 
the two colours are mixed, they will always form 
white by their combination. 

The following general method of finding the har- 
monic colours will enable the reader to determine 
them for tints not contained in the preceding iablcf 



Red 

Orange 

• * 

Yellow 

Green 

t. 

Blue 

Indigo 

Violet 



• 

Let A B be the prismatic spectrum, containing all 
the colours in th^ proportion assigned to them by 
Sir Isaac Newton. * Bisect the spectrum at and 
let it be required to ascertain the colour which har- 
monises with the colour in the Indigo space at p. 
Take A m and set ib from p to o, and the colour 
opposite 0, or an orange yellow, will be that which 
^harmonises with the indigo at^. If p is bctwt‘(>ii 
m and A, then the distance A m must be set oH 
from m towards B. 

In order to shew the method of constructing ob- 
ject plates on the precd&ing ^principles, re shall ,• 
suppose that the harmonic colours of .orange yellow 
and indigo are to be employed. Four or five ^ 

figures, such as those already described, must be 
made out of indigo coloured glass, some of them 
being plain, and others twisted. The same number 
of figures must also be made out of an orange yellow 
glass; and some of these may be drawn of less 
^ameter than others, in order that tints of various 
intensitiefl, but of the same colour, may be obtained. 
Some of these pieces of spun glass, of an indigo 
colour, majrbe Intertwisted with fibres of the orange 
yellow glass. A few pieces of white flint glass, or 
crystal kpun in a similar manner, and intertwisted, 
some with fibres of orange yellow, and Others with 
fibres of indigo glass, should be added ; and when 
all these are joined to sOme flat firagnieuti of orange 
yrilow glass, and indigO coloured glkss, and placed 
In the ol^ect plate, they will exhibit, when applff^ 
to the Kaleidoscope, the most chaste combinations 
of fbrms and colours, which will not only delight 
^e eye by the beauty of their outlhie, hat4dso 
riie perfect harmony of their tints. 
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The effect produced by objects of only one colour 
is, perhaps, even superior to the combination of two 
harmonic colours. In constructing object plates of 
this kind, various shades of the same c^ur may be 
adopted; and when such objects are mixed with 
pieces cff colourless glass, twisted and spun, the 
most chaste and delicate patterns are produced ; and 
those eyes which suffer pain from the contemplation 
of various colours, are able to look without uneasi- 
ness upon a pattern in which there is only one. 

In order to shew the power of the instigiment, 
and the extent to which these combinations may be 
(Arried, a long object plate has been constructed, 
like the slider of the magpc lanthom, in which com- 
binations of dl tb^rincipal harmonic colours fol- 
lowed one anotherm succession, and presented to 
the eye a serielTof brilliant visions no less gratifying 
than'those successions of musical sounds from which 
the ear derives such intense delight. 


NEW GALVANIC BATTERY. 



To the Editor, 

Sxn.-— The above is a rough drawing of a Galvanic 
Oatteiy, which I llave just constructed upon the 
^ nrindple of Smee, but which I think more simple 
in ifi arranjjements, more convenient, and more 
effectual than any other I have seen. To those of 
your readers who may be desirous of possessing, 
such a battery, I have no hesitation in saying that 
this will prove highly satisfactory ; I riierefore feel 
a pleasure in furnishing them mih the necessary 
instructions for making one. , 

First procure i doz. 1 lb pots (ormnary jelly 
pots); g^ a mahogany stand, No. 1, made with 
partitions to hold iSem. The dimensions of mine 
are 14 inches long, 94 inches wide, about 4 inches 
high; top board with supports about 44 inches 
high. With pins at eadi end, so that the top may be 
lined on and off easily. Then procure 12 pieces of 
silver plate about 24 inches square, and about the 
«J|i>ckness of a sixpence— half that thickness would 
do, but from their being thicker they are less liable 
to be bent. Cast some zinc plates, let them be 
about, 3 inches square* and about 4 inch thick, and 
conned them together on the top board (fig. v). 


so that 1 piece of jinc be between 2 silver plates in 
each pot (fig. 3). I The connecting wires should be 
good stout ones;lthey may be bent (as fig. 4), 
placed on the t^ of the wires as they come 
through the board, and screwed down with the brass 
balls A A. . The conducing wires, or poles, may be 
bent in the form of a ^k (fig. 5), either screwed 
down, Ar made to toucn the brass balls only. The 
silver plates should be coated with platina before 
using, which may be very easily done: procure 
some solution of platina (nitromuriate), a ^rous 
jar and tumbler, put the jar inside the tumbler, fill 
it with dilute sulphuric add, and outside of it in the 
tumbler pour some dilute acid, as much as will 
cover the silver plate, add a little of the solution of 
platina ; then, in the porous jar imm|r8e a piedh of 
zinc, and in the tumbler the silver plate, connect 
them together, when a violent action will com- 
mence ; and, in a short time, the silver plate will 
be Buffidently covered as to be taken out and re- 
placed by another. Lastly, the zinc plates should 
be well amalgamated with mercury, takmg care not 
to let any get on the silver. 

To excite its action pour into each pot 2 oz. of 
sulphuric ‘add (oil of vitriol), fill up with water, 
and immerse your plates. It will maintain its ac- 
tion for days together, if when the battery be done 
with the board be slipped off and immersed in 
water. 

A great deal of trouble I consider is saved by 
this battery, and from its construction one or 
or the whole of the pots may be used, which is not 
the case with the trough battery, as that is obliged 
to be wholly charged. Its effects are astonishing, 
igniting a piece of stout iron wire 6 inches in length. 

* x.«BOEBLBV, Chemist. 

Rydf, file of Wight. 


FLUID SUPPORT— SWIMMING. 

Ths human body, in an ordinary healthy state with 
the chest full of air, is lighter than water.. 

If this truth were generally and familiarly under- 
stood, it would lead to the saving of more lives, in 
cases of shipwreck and in other acddents, than all 
the mechanical Itfe-preservers which man’s inge- 
nuity will ever contrive. 

Tlie human body with the chest full of air natu- 
rally floats with a bulk of about half the head above 
the water,— having thsR no more tendency to rink 
than a log of fir. That a person in water, there- 
fore, may live and breathe, it is only necessary to 
keep the face uppermost, llie reasons that in ordi- 
nary accidents so many people are^ drowned who 
might easily be saved, are chiefly the following 

1st. They believe that the body is heavier than 
water, and therefore that continued exertion is ne- 
cessary to keep it from sinkkig; and hence, instead 
of lying quietly on the back, with the face upwards, 
and with the feet only out of the water, tl^ gene- 
rally assume the position of a swimmer, in which 
the face is downwards, and the whole head has to 
be kept out of the water to allow of breathing. 
Now, as a man cannot retain this position but by 
continued exertion, he is soon exhausted, even if a 
swimmer, and if he is not, the unskilfrd attempt 
will scarcely secure for him even a few respirations. 

S it body raised f<M a moment by exertion above 
e natural level, ^ks as far below it when the 
exertion ceases ; aqjl^he plunge, by appearing the 
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commencement of a permanent fl[^king, terrifieK the 
unpractised individual, and renfers him an easier 
victim to his fate.— >To convinc^ a person learning 
to swim of the natural buoyanc]f<,of his body, it is 
a good plan to throw an egg into water about five { 
feet deep, and then to desire him to bring it up | 
again. lie discovers that instead of his body with 
the chest full of air naturalfy sinking towdi’ds the 
egg, he has to force his way downwards, and is 
lifted again by the water as soon as he ceases his 
eflbrtj j 

2d. They fear that water entering by the ears 
may drown, as if it entered by the nose or mouth, I 
and they make a wasteful exertion of strength to | 
prevent it ; the truth being, however, that it can 
only fill the outer ear, as fur as the membrane of 
the drum, wlfere its presence is of no consequence. 
£vei 7 diver and swimmer has his ears thus filled 
with water, and cares not. 

> 3d. Persons unaccustomed to the wattT, and in 
danger of being drowned, generally attempt in their 
struggle to keep their hands above the surface, from 
feeling ns if their hands were imprisoned and useless 
while below ; but this act is most hurtful, because 
any part of the body held out of the water, in addi- 
tion to the face which must be out, requires an 
efibrt to support it, which the individual is supposed 
at the time ill able to afford. 

4 th. They do not reflect, that when a log of wood 
or a human body is floating upright, with a small 
portion above the surface, in rough water, as at 
every wave in passing must cover it completely 
for a little time, but wiU again leave its top pro- 
jecting in the interval. The practised swimmer 
chooses this interval for breathing. 

5th. They do not think of the importance of 
keeping the chest as Tull of air as possible ; the 
doing which has nearly the same effect as tying a 
bladder of air to the neck, and, without other 
effort, will cause nearly the whole head* to remain 
above the water. If the chest be once emptied, 
while from the face being under water the person 
cannot inhale again, the body remains specifically 
heavier than water, and will sink. 

When a man dives far, the pressure of deep 
water compresses, or diminishes the bulk of the air 
in his chest, so that without losing any of that air, 
he yet becomes really heavier thafl water, and would 
not again rise, but for the exertion of swimming. 
Dr. Amott mentions, that he once saw a sailor (a 
fine-bodied West India negro) fall into the calm sea 
from a yard-arm eighty feet high. The velocity on 
his reaching the water was so great, that he shot 
deep into it, and, of course, his chest was com- 
pressed as now explained : probably also the shock 
stunned him, f jr although he was an excellent swim- 
mer, he only moved his arms feebly once or twice, 
and was then seen gradually sinking for a long time 
afterwards, until he appeared only as a black and 
distant speck, descen^g towards the unknown re- 
gions of the abyss. 

Every person needs not learn to swim ; but every 
one who makes voyages should have practised the 
easy lesson of resting in the water with the face out. 
The hefid, from the large quantity of bone in it, is a 
heavy part of the body, yet, owing to its proximity 
to the chest, which is comparatively light, a little 
action of adjustment with the hands easily keeps it 
uppermost ; and there is an accompanying motion 
of the feet, called treading vraier^ not difficult 
to learn, which suffices to 8u^.ain the entire he|^ I 
above the surface. Many seventy passengers 


who were swallowed up on the sudden sinking of the 
Comet steam -boat near Greenock, in November 
1825, might have been saved by the boats which so 
soon went to their assistance, had they known the 
truth which we are now explaining. 

A man having to swim fkr, may occa.sionally rest 
. on his back for a time, and resume his labour when 
he is somewhat refreshed. 

So little is required to keep a swimmer’s head 
above water, that many individuals, altogether un- 
acquaif^ted with what regards swimming or floating, 
have been saved after shipwreck, by catching hold 
of a few floating chips or broken pieces of wood. 
An oar will suffice as a support to half a dozen 
people, provided no one of the number attempts by 
it to keep more than his head but of the water ; but 
often, in cases where it might be thus serviceable, 
from each person wishing to have as much of the 
security as possible, the number benefited is much 
less than it might be. 

The most common contrivances, called Hfe^-jtre- 
serverSf for preventing drowning, are strings ot 
corks put round the chest or neck, or air-tight bags 
applied round the upper part of the body, and filled 
when required by those who wear them blowing 
into them through valved pipes. 

On the great rivers of China, where thousands ot 
people find it more convenient >^'*ive in covered 
boats, than in l)''uses upon the shore, the younger 
children have a hollow bail of some light material 
attached 'eoni^tantly to thrnr necks, so that in their 
frequent falls overboard they are not in danger. 

Life-boats have a large quantity of cork mixed in 
their structure, or of air-tight vessels of thin copper 
or tin plate ; so that, even when the boats ar^ filled 
with water, a considerable part still floats above the 
general surface. 

Swimming is much easier to quadrupeds thanr 
man, because the ordinary motion of their legs in 
walking and runi:\^^ is that which best supports 
them in swimming. Man is at first the most help- 
less of creatures in water. A horse while swim- 
ming ran carry his rider with half the body out ot 
the water. Dogs comvtionly swim well on the first 
trial. — Swans, geese, and water-fowls in general, 
owing to the great thickness oi' feathers on the 
under part of their bodies, and the great volume of 
their lungs, and the hollowness of ^eir bones, are 
so bulky and light, that t^ey float upon the water 
like stately ships, moving themselves about ' y thei^ 
webbed feet as oars. A water-fowl floating on 
plumage half as bulky as its naked bqdy, has«j;bo^f^ 
half that body above the surface of th^ water ; and 
similarly a man reclining on a floating mattress, has 
* nearly as much of his body above the level of the 
water-surface, as he forces of the mattress under it. 
His position, therefore, depends on the thickness ot 
the mattress. 

A manValking in deep water may tread upon 
sharp flints or broken glass with impunity, because 
his weight is nearly supported by the water. 

But many men have been drowned in attempting 
to wade across the fords of rivers, from forgetting 
that the body is so supported by the watef, and 
does not press on the bottom sufficiently to give a 
sure footing against a very trifling current. A man, 
therefore, carrying a weight on his head, or in hi" 
hands held over his head, as a soldier bearing his 
arms and knapsack, may safely pass a river, where, 
without a load, he would be carried down the 
stih;am. 
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There is a mode practised in China of cathing 
wild dncks, which requires that the catcher be well 
loaded or ballasted. Light grain being first strewed 
upon the surface of the water to tempt them, a man 
hides himself in the midst of it, under what appears 
a gourd or basket drifting with the stream, and 
when the flock approaches and surrounds him, he 
quickly obtains a rich booty by snatching the crea- 
tures down one by one — adroitly making them dis- 
appear as if they were diving, and then securing them 
below. Each bird becomes as a piece of cnrk at- 
tached to bis body. 

* Fishes can change their specific gravity, by dimi- 
nishing or increasing the size of a little air-bag 
contained in thcirJl^dy. It is because this bag is 
situated towards the under side of the body, that a 
dead fish floats with the belly uppermost. 

Animal substances, in underling the process of 
putrefiiction, give out much aeriform matter. Hence 
the bodies of persons drowned and remaining in the 
water, generally swell after a time, and rise to the 
siirfa(;e, Sgain to sink when the still increasing quan- 
tity of air shall burst the containing parts. 

A floating body sinks to the same depth whether 
the mass of fluid supporting it be great or small : — 
as is seen when a porcelain basin is placed first in a 
pond, and then in a second basin only so much larger 
than itself that "kwftoonful or two of water suffices to 
fill up the interval between them. % One ounce of 
water in the latter way may float a thing weighing a 
])ound or more, ezhibiting«another instance of the 
hydrmtatic paradox : — And if the largest ship of 
wdi' were received iftto a dock, or case, so e.xactly 
fitting it that there were only half an inch of interval 
between it and the wall or side of the containing 
space, it would float as completely, when the few 
hogsheads of water required to All this little interval 
.V-?' jjto its usual water-mark were poured in, as if it 
were on the high sea. In some canal locks, the boats 
jiibt fit the space in which they Imve to rise and fall, 
and thus the expense of water 4n*the lock is dimi- 
nished. 

The preceding examples of floating are all illus- 
trations also of the truth thaUthe pressure of a fluid 
on any immersed body is exactly proportioned to the 
<lrpth and extent of*the surface pressed upon. The 
lateral pressures just balance one another, and the 
upward pressure has to he balanced by the weight of 
the body. 

ASSAYING OF METALLIC ORES. 

(Rewmedfrom page 126.^ . 

Lead Ores . — As most of the lead ores contain 
either sulphur or arsenic, they require to be well 
roasted. Take a quintal of roast^ ore,awith the 
same quantity of (Reined borax, half a quintal of 
fine powdered glass, a quarter of a quintal of pitch, 
and as much clean iron filings. Line the crucible 
with wetted charcoal dust, and put the mixture into 
the crucible, and place it before the bellows of a 
forge-firS. . When it is red hot, raise the fire for 
fifteen or twenty minute^ then withdraw the cruci- 
ble, and break it when cold. 

«f4»t ihe humid way . — Dissolve the ore by boiling 
it in dilute nitrous acid ; the sulphur, insoluble stony 
parts, and ciUx of iron will remain. The iron may 
he separated by digestion, in the marine acid, an^ 
the sulphur by digestion, in caustic fixed alkali. 


The nitrous solution contains the lead and silver, 
which should be 'Irccipitated by the mineral fixed 
alkali, and the pr^ipitate well washed in cold water, 
dried, and weighA. Digest it in caustic volatile 
alkali, which will take up the calx of silver, the 
residuum being again dried and weighed, gives the 
proportion of the calx pf lead, 132 grains of which 
are equal to 100 of lead in its metallic state. The 
difference of weight of the precipitate before and 
after the application of the volatile alkali, gives the 
quantity of silver, 120 grains of which arc equal to 
100 of silver in its metallic state. 

Copper Ores, — ^Take an exact troy ounce of the 
ore, previously pulverized, and calcine it well ; stir 
it all the time with an iron rod, without removii^ it 
from the crucible ; after the calcinatioi^ add an equal 
quantity of borax, half the quantity of fusible glass, 
one-fourth the quantity of pitch, and a little char- 
coal-dust; rub the inner surface of the crucible, 
with a paste composed of charcoal-dust, a little fine 
powdered clay, and water. Cover the mass with 
common salt, and put a lid on the crucible, which 
is to be placed in a furnace : the fire is to be raised 
gradually, till it burns briskly, and the crucible con- 
tinued in it for half an hour, stirring the metal fre- 
quently with an iron rod, and when the scoria which 
adheres to the rod appears clear, then the crucible 
must be taken out, and suffered to cool ; after which 
it must be broken, and the regulus separated and 
weighed ; this is called black copper, to refine which, 
equal parts of common salt and nitre arc to be wall 
mixed together. The black copper is brought into 
fusion, and a tea-spoonful of the flux is thrown upon 
it, which is repeated three or four times, when the 
metal is poured into an ingot mould, and the button 
is found to he fine copper. • 

In the humid way, — Make a solution of vitreous 
copper ore, in five times its weight of concentrated 
vitriolic acid, and boil it to dryness ; add as much 
water as will dissolve the vitriol thus formed ; to 
this solution add a clean bar of iron, which will 
precipitate the whole of the copper in its metallic 
form. If the solution he contaminated with iron, 
the copper must be re-dissolved in the same manner, 
and precipitatt'd again. The sulphur may be sepa- 
rated by filtration, 

Bismuth Ores. — If the ore be mineralized by sul- 
phur, or sulphur and iron, a previous roasting will 
he necessary. The strong ores require no roasting, 
hnt only to he reduced to a fine powder. Take the 
assay weight and mix it with half the (^bintity of 
calcined borax, and the sftne of pounded glass ; line 
the crucible with charcoal; melt it as quickly as 
possible ; and when well done, take out the crucible, 
I* and let it cool gradually. The regulus^ll be found 
at the bottom. 

In the humid way. — Bismuth is easily soluble in 
nitrous acid or aqua- regia. Its solution is colour- 
less, and is precipitable by^he addition of pure 
water; 118 grains of the precipitate from nitrous 
acid well washed and dried, are equal to 100 of bis- 
muth iu its metallic form. 

Antimonial Ores. — Take a common crucible, bore 
a number of small holes in the bottom, and place in 
it another crucible a size smaller, luting them well 
together, ^hen put the proper quantity of ore in 
small lumps into the upper crucible, and lute thereon 
a cover ; place these vessels on a hearth, and sur- 
round them with stoneu about six inches distant from 
them ; the interniedi;^ space must be filled with 
a^>s, so that the und^bnost crucible may be covered 
with them ; but upoj/m upper charcc^ must be 
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laid, and the whole made red hM by the aaaiatance 
of hand-bellows. The antimony being of easy fusion 
is separated, and runs throughlthe boles of the 
upper vessel into the inferior one, where it is col- 
lected. 

Humid Assay Arssmatsd ifnftmony.— Dis- 
•olve the ore in aqua-regia^ both the regulus and 
arsenic remain in the solution, the sulphur ^is sepa- 
rated by filtration. If the solution be boiled with 
twice its weight of strong nitrous add, the regulus 
of an^mony inll be precipitated, and Ae arsenic 
converted into an acid, which may obtained by 
evaporatien to dryness. 

Manganese Ore . — The regulus is obtained by 
mixing the calx or ore of manganese with pitch, 
making it into a ball, and putting it into a cmdble, 
lined with powdered charcoal, one-tenth of an inch 
on the sides, and one-fourth of an inch at bottom, 
then filling the empty space with charcoal dust, 
covering the cmdble with another inverted and 
luted on, and exposing it to the strongest heat of a 
forge for an hour or more. 

In the humid way . — ^The ores should be first weU 
roasted to dephlogisticate the calx of manganese 
and iron, if any, find then treated with nitrous add 
to dissolve the earths. The residuum should now 
be treated with nitrous acid and sugar, by which 
means a colourless solution of manganese will be 
obtained, and likewise of the iron, if any. Predpi- 
tate with the Prussian alkali, and digest the pre- 
*<^i!pitate in pure water ; the prussiate of mimganese 
wul be dissolved, whilst the prassiate of iron will 
remain undissolved. 


/ Arsenical Ores . — ^This assay is made by sublima- 
tion in dose vessels. Beat the ore into small pieces, 
and put them into a matrass, which place in a sand- 
pot, with a proper degree of heat ; the arsenic sub- 
limes in this operation, and adheres to the upper 
part of the vessel ; when it must be carefully col- 
kcted with a view to ascertain its wdght. Some- 
times a single sublimation will not be suffident, for 
the arsenic in many cases will mdt with the ore, 
and prevent its total volatilisation ; in which case it 
is better to perform the first sublimation with a 
moderate heat, and afterwards bruise the remainder 
again, and expose it to a stronger heat. 

In the humid way , — ^Digest the ore in marine 
add, adding the nitrous by degrees to hdp the 
solution. The sulphur will be found on the fiitmr ; 
the ars^c will remain in the solution, and may be 
predpitned in its metaiUc form by zinc, adding 
spirit of wine to the solunon. 


Nickel Ore . — ^The ores must be well roasted to 
expel the sulphur and arsenic ; the greener the calx^ 
proves during this torrefaction, the more it abounds"' 
in the nickel ; but the redder it is, .the more iron it 
contains. The proper quantity of this roasted ore 
is fused in an open cmdble, with twice or thrice its 
weight of black ilun, and the whole covered with 
y common salt. By exposing the cracible to the 
strongest heat of a forge-fire, and making the f^on 
complete, a regulus wUl be produced. This regdus 
is not pure, but contains a portion of arsenic, cobalt, 
and iron. Of the first it may be deprived by a 
fresh calcination, with the addition of powdered 
charcoal ; and of the second by scorification ; but it 
is with ^fiiculty that it is entirdy freed from the 
iron. 


In the humid wap.—By solution In nitrous add, I 
it is freed from its sulphur ;2ind by adding watd to ; 
the solution, bismuth, if a^> may be precipitated ; 


as may silver, if contained in it, by the marine add: 
and copper, when any, by iron. 

Ta separate cobalt from nickd, when the cobalt 
Is in considerable quantity, drop a saturated solu- 
tion of the roasted ore in nitrous add into liquid 
volatUe alkali; the cobaltie part is instantly re- 
dissolved, and assumes a garnet colour ; when filter- 
ed, a grey powder remains on the filter, which Is 
the nickd/ The cobdt may be predpitated from 
the volatile alkali by any add. 

r (To be continued.) 


M1SCEU.ANIES. 

On the light developed at beparatUm yf Bo 
racic Acids into fragments. — ^M. Pumas has ob- 
served that the boradc add, when mdted, presents 
a particular phenomenon at the moment of its cool- 
ing. When it is cooled in a platina dish, at the 
instant when the contractions or the two substances 
becomes unequal, the boradc acid spliti| and dis- 
charges a bright light, which follows the direction 
of the cracks. This light, which is probably owing 
to the cause which developes the opposite dectrid- 
ties in plates of mica quickly separated, is suf- 
fidently strong to be seen in the day-time. The 
experiment is a remarkable one in the dark.— -wdnii. 
de Chim. p. 324, 335. ' 

To Clean JEloot Tops, Parchment, — ^The fol- 

lowing 'mixture will rradUy take out grease, ink 
spots, and the stains occasioned by the juice of fruit, 
red port wine, &c. from all leather or parchment. 
Mix in a phid 1 drachm oxymuriate of potash, with 
2 ounces of distilled water, and when the salt is 
dissolved, add 2 ounces of muriatic add. Then 
shaking well together in another phial, 3 ounces of 
rectified spirit of wine, and half an ounce of essen- 
tial oil of lemon ; unite the contents of the^tw'u 
phials, and keep the liquid thus prepared dosely 
corked for use. ^is chemical liquid should be ap- 
plied with a clean sponge, and dried in a gentle heat. 
The boot tops maybe polished with a proper brush, 
so as to appear like new leather. < 

Method of Preparing QutVk.— The following is 
the manner in which M. Scholi of Vienna proceeds 
in the preparation of quills for writing, by means 
of which he renders them more durable, and even 
superior to the best Hamburgh quills. For this 
purpose he makes use 'of a kettle, into which he 
pours common water, so as Ito occupy tue foufth 
part of its capacity, he then suspends a ..ceijiiin 
quantity of feathers perpendiculatly, the barrd 
lowermost, and so placed, as that its extremity may 
only touch the surAice of the water ; he then covers 
the kettle with a lid properly adjusted, boils the 
water, and keera the fbathers four hours in this 
vapour bath. By means of this process he frees 
them of I Jieir fatty parts, and renders them soft and 
transparent. On the following day, after having 
■scraped them with the blade of a knife, and then 
rubM them with a bit of cloth, he exposes them 
to a moderate heat ; by the day after they are per- 
fectly hard and transparent, without however having 
the inconvenience of splitting too easily. * 

Phosphoric Oil . — Put one part of phosphonis to 
six parts of olive oil. Set the phial for a time ip, a 
warm place — ^for example, a basin of warm wat&— 
when they will unite, and form a luminous and 
harmless fluid. The phial must always be corked 
when not in use. 
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ON PRICKING ORGAN JJARRELS. 

The art of pricking organ barrels is confined to few 
hands, the operation is very simple, but requires 
very great attention, both hC the marking a.id tlie 
))inning tho barrel. The marking is performed by 
nietiiis ol u flat dividing plate, about 18 inches 
ilijuiictcr. The plate has upon it a number of 
;;ro»ips of 5 concentric circles, each group of circles 
being divided into a certain number of equal parts 
or bars, (see Fig. 2.) These divisions are sub- 
<H\ided one circle (see Fig. 3) into four parts for 
(onAnoii time, the next into six for compound com- 
mon time ; thd third into three parts for triple time, 
and the fourth into nine parts for compound triple 
time. The wheel being thus prepared, *and the bar- 
iv'l being covered with white paper, or painted blue, 
]>rocee(i to prick it thus ; — Place the barrel in the 
organ to which it fits, the axis of the barrel being 
lengthened, in order that the wheel may be fastened 
to it by a binding screw. (The* wheel is seen at- 
tached to the barrel in Fig. 1.) Thus the wheel and 
barrel turn round together. Then count the number 
of bars in the tune to be pricked, and find what 
group of circles agn^cs with that number, and which 
circle of that group* agrees with the time of the 
tune. The circle to work from being thus determined, 
hx to the organ a juece of pointed wire, or a atrip of 
orMS like a clock* hand ; so that when the wheel turns 
the wire may remain fixed, and so as just to touch 
or pass across the recpiired <!ircle. livery thing 
being now prepared, begin by ruling a straight line 
along the barrel ; and having the written music be- 
fore you, mark the hrsf note by giving a tap with a 
hammer to the small lever, which is connected with 
the pipe rejirescnting that note : this of course will 
make a small mark on the barrel, then turn the 
wheel until the wire shows that it has travelled a 
space equal to the length of the note. Now stop, 
and give the same lever another tap, and connect 
the two little marks thus made by a fine line with a 
pen and ink, which w'ill give the length and situa- 
tion of the staple required afterwards to be driven 
in ; thus proceed until the whole tune be complete. 
The pins and staples are afterwards to be put in ; 
they are made of flattened wire, bent to their pro- 
per size with plyers ; thus when the circle of the 
barrel is complete, the tune will be comjdete also. 
It should have been observ(f'l, that the straight line 
upon the barrel should be made exactly at the part 
where the levers touch it, when the fixed wire 
points at the straight line shown upon Fig. 2, and 
that line is toCie considered as the beginning of the 
first bar of the tune. Also, to keep the barrel 
steady during the pricking of it, care must be taken 
to fix it by the usual stop at the end of the organ, 
as is done when the or^n is played. "Were not this 
carefully attended to the various pins would be apt 
to deviate from a right line, confusion being thereby 
occasioned. One tune taking up but a single line 
to each note, and these lines occupying but about a 
tenth of an inch in width, there is usually room for 
several tunes upon the same barrel. A second, and 
afterwards other tunes may, therefore, be pricked in 
the same manner, shifting barrel a trifling degree 
sideways, so that the hammers may occupy a dif- 
ferent portion of the surface. ^ 

To render clearer the op^tio*i take the follow- 
. ing example ; — ^ ''t 



which, it will be seen, is the first portion of the 
tune, ** The blue bells of Scotland.'' Counting the 
bars in the tune wc find there arc 16, (ordinary 
ballads and dances vary from 16 bars to 32, and 
have alji^ays an even number) ; therefore look on 
the wheel for that circle with 16 divisions — which is 
the inner one. As the tune is in common time, we. 
must look for the space belonging to that group of 
circles which is divided into four parts ; this will 
be found the innermost space : It is that, therefore, 
which we are to work from. Now, It will be seen 
that the tune begins with an imperfect bar, or a bur 
which contains only a crotchet; the due time of this 
will be made up at the end of the tune ; it may he, 
therefore, at first neglected, and the jiricking be 
begun at the next bar. Fix the bai'rel and wheel in 
their proper places, adjust the stop at the end to 
keep the barrel steady, and turn the handle so as to 
move the barrel round until the pointer coincides 
with the straight line marked down the wheel ; there 
keep it steady. Ascertain (which should be done 
beforehand in chalk, marking eivvV with the name 
of the note,) w^cli of the hammers agrees with the 
note £ wanted, and give it a slight tap, it will of 
course nfiike an indent upon the barrel ; at that 
mark a straight line is to be made from end to end 
of the barrel, that all the otberHunes may be begun 
at the same spot, and also that the player may know 
the commencement of each tune, not being sub- 
jected to the awkwardness of commencing to play 
in the middle of a tune. Supposing, then, that the 
barrel has been shifted, in order to make that m ark^ 
it must be restored exactly to the same place, agam 
the point of the hammer touching (he mark it had 
previously made, •^fow turn the wheel and barrel 
by its usual handle, until the pointer shows the 
wheel to have passed over two spaces, that being 
the length of the minim E in the tune, tap the same 
hammer again, and join the marks it has now* made 
to the former by a line in ink. /lefore moving tho 
barrel again give D a tap, then turn the barrel round 
(me space equal to the length of (he crotchet D, and 
give a second tap ; join these two marks as before, 
and strike C the next iMte ; turn the wheel one 
space, and strike C again ; join the two marks, un!ft ’ 
strike B the first note of the next bar. This ,bey|^ 
a minim requires tv}o spaces to be passed, when it 
is struck again, and the two marks joined as before ; 

I* the next note C is made as in the former C. To 
make up the time of the bar are two quavers D and 
£, these require only half a space in length ; the 
other notes are to be marked in the same manner. 
Where a dot is placed after a note it must be half 
as long again. Where a rest occurs, as at the end 
of the example, a proportional interval must be 
passed over before the next note is struck. Where 
the music is 8tac(*ato a very small interval is allowed 
between one note and another — which prevents the 
notes being so intimately blended together ns in 
ordinary circumstune,cs. In Imitating the sound of 
bells this is to be observed. 

The appogiaiura, the /wye, and various of tk« 
other graces or ornaments introduced into piec’es of 
music, may be imitated with ease by any person of 
common ingenuity. The flats and sharps havp pipco 
and hammers appropriated to them. As a e/mAe is 
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composed of two notes sounded in quick succession 
and alternately, it may be made by marking tfie 
notes as to their length as before ; but instead of 
continued uniform staples to produce connected 
soundb from each, they must be pricked with 6ne 
pins all along, with a minute interval between each, 
taking' care to have the pins of the one note exactly 
intermediate between those of the other, that a 
vibration of tne two sounds may be produced. 

The different effect of strength and softness of 
sound, or forte and piano, is seldom imittfted in 
c;r)inmon organs ; but in the best instruments it is a 
vjS liable and important feature, it may be produced 
by the shape, or rather the degree of prominence of 
the staples. If, fo> example, a long staple, repre- 
M’liting a semil]j)reve, and which we will suppose an 
itu*h m length, be inserted at an equal height from 
the surface of the barrel at both of its ends, it of 
course would lift up the hammer and valve attached 
to it equally all along, and the sound produced would 
be uuiform in intensity ; but if the staple he higher 
at one end than the. other, the sound would of course 
increase or decrease, on account of the valve admit- 
ting at one time more wind to tlic pipes than at 
another. 

Sometimes overtures, and other long pieces of 
music, an; pricked upon the barrels of organs. No 
dilfcrcn<;(‘ of the ‘Hietliod of pro<;ccding is to be 
no!u’(<l. The sliglit variation being in the stop 
at the end, wliich in the eisc of ordinary tunes is 
made with cuts or (.'hanindj^into which a brass stop 
woiks, allowing the t^irrel to turn round, but not to 
move laterally ; hut in a barrel prepared for an 
overture the stop is made of a screw, so that the 
barrel, when it has made one revolution, has also 
moved laterally one thread of the screw, whereby 
the teeth of the hammers take bold of a different 
ren re of staples. In playing an overture it is to be 
remarked, that when completed the jilayer must 
stop and shift the barrel to it^ original position 
before recommencing it. 

Note . — The barrels of organs arc always made of 
very dry alder wood, which never splits, and allows 
the staples to be driven in ^sily. The flattened 
brass wire, and every other similar material, both 
for the use of the ^musical instrument maker and 
tlie galvanist, may be purchased of a person who 
lives opposite Long Acre, in Drury Lane, London. 
Flattened wire costs abou( Ss. per lb, and 1 lb will 
^4 f<i' many tunes. 


PREPARATION OF PIGMENTS. 

(Resumed from page 136.^ 

The Ochres , — ^These substances are hyUrates of 
iron,” which signifies, that they are composed of 
water and oxide of iron, mixed in various propor- 
tions, and sometimes closely combined with various 
sorts -of earth. 

The greater the proportion of clay, the brighter 
will be tffe color : when there is a portion of clay, 
the substance feels greasy to the touch, and has 
more body than tliose have which are mixed with 
ch^Ak and silex. 

The yellow ochres become red by calcination : tlie 
brown ochres, when pure, produce the finest red. 

The V ochre of ru,” which is incorrectly spelled 
and pronounced “rue,’* takes its etymology from 


the (»ld woid ru (ruisseau), a rivulet or brook, 
probably because that this ochre was found deposited 
in places formed in brooks of ferruginous waters. 

Exposed to the fire, this substance takes a reddish 
brown color, not so brilliant, as that of the oxide 
of iron. This fact proves that it contains sonie 
reniainst of vegetable ^substances, or bituminous 
matter. 

Terra di Sienna is a brown ochre, which, by 
calcination, produces only a moderately strong red. 
This proves that it must contain substances which 
prevent the development of the violet color, which 
belongs to the oxide of iron in its pure state. 

Ochres may be prepared artificially, by moistening 
the rust of iron, and precipitating by the alkalis, 
solutions of this metal. For instance, in precipi- 
tating it by the sub-carbonate of soda, or of muriate 
of potass, of nitrate, of acetate of iron, or piM’sulpbate 
of iron, the most brilliant brown ochres are obtaiiuMl. 
If the sulphate of iron is of a low oxidation, the 
precijiitate is olive-colored, but it soon becomes 
yellow' at the surface by absorbing a greater (juantii y 
of oxygen. To extend this operation to all tlu; 
precipitates, it only requires exposure to the air, by 
stirring it up for a sufficient time. The same thing 
may be obtained in winter quite easily, by exposing 
it to the action of frost in wide shallow pans : the 
w'ater passing into the state of ice, leaves a small 
quantity of air disengaged, which unites with the 
precipitate, and is sufficient to give it an 
yellow tone. 

When bright ochres are required, it will be ne- 
cessary to mix alum, in certain proportion, with 
sulphate of iron ; the solution is then to be precipi- 
tated by lime water. There exist in the natural 
state ochres of so very fine a*quality, that they re- 
quire no other preparation than that of being 
washed: therefore it is scarcely worth while to 
manufacture them artificially. 

The permanency of these colors is proved by the 
state of the ohl pictures. In a box of colors found 
at Pompeii, and analysed by M. Count Cliaptal, ho 
discovered yellow ochre purified by washing, W'hich 
bad preserved its original brightness. 

Orpiment . — This color was known in ancient 
times ; the Latins called it auripigmentum, (gold 
color,) whence, by corruption, its present name is 
derived. It is a sulphuret of arsenic, found per- 
fecUy formed in a natural state : it is also prepared 
by artificial means. 

There are two kinds o( sulphuret of arsenic, the 
results of different proportions of these substances 
in combination. If the sulphur should predominate, 
^the product will be a clear and very brilliant yellow ; 
but should the arsenic predominate, ftie color will 
be orange ; and it is then called '* red orpiment,” 
or ” realgar,” 

Both tiiese species have been in use from the 
earliest times of painting ; an^it is easy to perceive 
that this color must not be mixed with white lead, 
nor with any of those colors into which lead enters, 
such as massicot, minium, muriate and chromate of 
lead, and Naples yellow. 

The sulphur in combination with the arsenic, 
having less affinity with this metal than for lend, 
lets it go, and forms a sulphuret of lead of a daik 
greyish color. But orpiment may be employed 
alone, or with ochres, and other colors that do not 
act upon them, as terrelrerte and ultramarine. Then* 
is little doubt but thatTthe briUiaiit yellows, which 
we see in some uncient^ictures, ore preparations ol 
orpiment. ^ 
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Red orpimeitt, as we shall show in its place, is 
not so permanent as the yellow sort. 

Sulphuret of Cadmium . — Chemists who have 
prepared this color say that it does not change. I 
am not, however, aware whether it has been used in 
combination with white lead. I fear that in such a 
case the sulphur would quit the cadmium, ito unite 
with the lead. If that should not happen, this 
would be a most useful discovery. It is to be re- 
gretted that at present cadmium is scarce ; but it is 
to be hoped, that as chromate of iron has been dis- 
covered, we shall be equally fortunate with respect 
to this article. 

We are assured that the sulphuret of cadmium is 
ustfd in Germany ; and it is to be had in Paris 
amongst the ](^rincipal manufacturing chemists. 

(To ho continued.) 


MANUFACTURE OF MARBLES, BULLETS, 
AND SHOT. 

Large quantities of lead are used in this country 
in the manufacture of shot and bullets, so dis- 
tinguished as the spherical masses are small or large. 
There are three convenient methods of producing 
shot — rolling, casting, and granulation : the first is 
*^*8ht little resorted to in the sense here intended; 
the second operation is that by means of which the 
most perfect bullets are generally obtained; and 
the third, is that by which the shot of commerce is 
produced. If lead be drawn out into square strips 
or wire, and then be tut up, by means of a knife, 
or by any other instrument, into little cubical* 
sections, these may be placed, several scores to- 
gether, between two flat stones, the undermost one 
lying firm, and the upper one admitting of being 
moved about in every direction, and thus rolled into 
perfect shot. To secure exact sphericity, the stone 
must be moved in a sort of epicycloidal curve ; for 
if it be advanced in right lines, or were merely spun 
round, the shot would have a cylindrical figure : 
iron plates, or polished stones, may be used to give 
to the shot a smoother and brighter appearance. It 
is in the above method that boys’ marbles are made ; 
and considering with what truth they are turned out 
of hand, it will show that the meth^ is not to be 
condemned, except for its^greater tediousness. It 
was by a method analogous to the foregoing, that 
small shot was originally manufactured : cubes of 
lead may likewise have an imperfect spherical form 
given to them by shaking them together. We 
recollect this method being once turned to ingenious 
account by two country forgemen, who were in the 
habit of shooting great numbers of the wild ducks 
which frerjuented thc«miill dam ; the men used, in 
the first place, to cut up the lead into angular bits 
of the desired size ; these they put into an oblong 
can of sheet-iron, which they fastened to the edge 
of the forge hammer; the latter, by its motion, 
violently shook the contents of the can up and 
down, until the bits within, striking against each 
other in every direction, soon became a very 
efficient, though not very handsome, sort of dock 
snot. 

Pistol bullets and rifle baVs, requiring to be of 
exact size, are generally cosP in moulds, one at a 
time ; swan shot, •and otheqilike sorts, are cost in 
a similar manner, but sevC^al together. 


The annexed cut represents a pair of moulds 
for casting swan shot. They consist of two sides. 



A B, about ten inches long each, made of brass, 
and joined by a pin at the end, much in the manner 
of a pair of common nut-cracks ; in the faces of the 
upper parts, which are made to dose very exactly, 
corresponding hermispherical cavities are* formed, 
having each a little outlet to the edge. When the 
moulds are closed for casting, the steel plate C is 
brought over the face until it rests against a pin at 
D; its row of counter-sunk perforations exactly 
lying over the holes in the sides. Mdted lead is 
now poured into each hollow through the apertures 
in the plate ; after which, by stri^ibg or pressing it 
on the part at £, the castables, or tails, of the shot 
are cut .off, and the shot taken out of the mould. 

Notwithstanding the< generally received opinion, 
that one principal feature of perfection in a bullet is 
sphericity, Mr. J. W. BosweU,‘'in an ingenious com- 
munication to the Repertory of Arts, recommends 
the use of balls of the foregoing figures, Fig. o, a 
as better adapted to move in a straight line through 
the air, than those of a globular form, and which 
necessarily assume a rotatory motion in their pro- ... 
* gresB through the barrel of the piece, and conse- 
quently take a iwas in their projectile direction, 
determined by tnmit friction against the right hand 
side, the left hand side, or the bottom of the barrel. 
The writer of the paper referred to, and whose 
theoretical observatiens are too long for quotation, 
says, '*I never, before these experiments, practised 
shooting at a mark; and yet,'\rith these bullet8,j| 
from a common pistol, 1 have often hit a mark si 
inches square, at fourteen yards* distance, in th 
proportion of seven times out of twelve shots, whe 
I could not, at the samt time, with comnron balls, 
from the same pistol, hit it oftener than oiicc inHen * * 
times.’* Any gentleman disposed to try br^^qtr of,^, 
these forms, might easily cast a few*fbr experiment 
from well-dried plaster of Paris moulds, if brass 
ones could not be easily obtained. 

The smaller sorts of shot are manufactured in a 
very perfect manner by granulation, or pouring the 
metri from a considerable height, in consequence of 
which iff separates into globular ma^es of different 
sizes, which cool into that form during their descent, 
and which cooling is completed by their falling into 
water. One of the earliest successful practisers of 
this method was an individual at Bristol, of the 
name of Watts, a plumber, who, in 1782, obtained 
a patent for ’’arsenated shot;” the material of 
wMch consisted of soft pig lead saturated with white 
or yellow arsenic, in the proportion of about forty 
pounds of the latter to twenty hundred weight- of 
the former. To effect the mixture, the lead, along 
with the arsenic, was put into an iron pot closely 
covered, and then heated to redness ; this •poisoned 
lead was not used alone, but mixed in various pro- 
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portion! with that intended for the making of shot. 
He patent right having long since expired, most of 
the shot now seen is made of lead having in it some 
portion of arsenic, by which its sphericity and soli- 
dity are improved. To obviate objections which 
some have made against the arsenated material, a 
small quantity of quicksilver has been mixed with 
the lead, and which answers the purpose sufficiently. 
The following account has been given of the inven- 
tion of the patent shot by Watts. In consequence 
of a dream, the idea was. conceived of pouring 
npslted lead through a considerable space ; and the 
experiment was tried from the tower of the church 
of St. Mary Redcliffe, the church immortalised by 
Chatterton the poet Watts is said to have sold his 
patent to the eminent house of Walkers, Maltby, 
Parker, and Co. for ifl0,000. With tiiis sum, he 
proposed to build a crescent at Clifton : the situa- 
tion chosen was a huge rock, and the whole sum 
was expended in making excavations, and in raising 
immense walls^or foundations, which long bore the 
name of^Vatts’s Folly, and upon which walls Tra- 
I'aigar Place was afterwards erected. 



The specification of the patent obtained by the 
firm above named is inserted in the third volume of 
the Repertory of Arts, from which work it is here 
ty^anscribed, along with the accompanying vertical 
section, of the kind of building commonly used in 
the manufacture of sW. Most visiters to London 
have noticed the shot towers on the banks of the 
Thames : these are on the south side of the river ; 
their height is about 150 feet, affording a fall of 


about 130 feet for the shot. The alloy is described, 
in the specification, as consisting of forty pounds of 
arsenic to a ton of lead, prepared as above stated, 
and cast into pigs to be ready for use. By means 
of a suitable tadde and ch^, — a part only of 
which, to prevent confusion in the drawing, is 
broughyinto view at 0 a , — ten pigs, of about 1^ 
cwt. eacn, are drawn up through a trap-door into 
the melting-room at the top of the tower ; here the 
pigs are successively put into the cauldron 5, which 
is heated by a common furnace, c, beneath, liaving 
a brick flue and chimney, terminated by an iron 
funnel reaching to the top of the upper dome, or 
lantern. When the alloy is melted, and the scoria 
properly formed, a portion of the latter is ladled^ by 
the melter into a kind of square colvider, d, sup- 
ported in an iron frame fixed close to tlie furnace ; 
this vessel is* twelve or fourteen inches square; it 
has a handle like a frying pan, and its bottom is 
perforated with circular holes, of a size suited to 
the shot about to be made. The quantity of dross 
required being determined by the experiment of 
making a few shot (which are not suffer^ to descend 
below the floor of the melting-room), a man now 
ladles the fluid metal out of the cauldron into the 
perforated vessel ; in running through which it is 
somewhat detained and cooled in passing the scoria, 
which tends to separate it in small portions, where 
it collects underneath the colander at every hole in 
small globules, which instantly drop, and are fol- 
lowed by other globules, in such rapid Bucce8sion.as^ 
to appear at a little distance like a pouring rain of 
liquid silver. This metallic shower is represented 
in the cut e e e, and falls into a large tub of water,/, 
placed underneath. From the great specific gravity 
of the shot, they do not scatter in their descent ; 
and the workmen cross the bottom floor of the 
tower, as their business requires, in perfect security. 

The tower is quadrangular, and has four or five 
windows on each side, represented at ^ h h re- 
present doorways, the upper one leading into an 
external gallery 1 1 , which, as may be supposed, 
commands an extensive and highly interesting view 
of London and its suburbs ; ^ is the stem of a long 
flag-staff. The staircase, from the bottom to the 
top of the tower, is of iron, and of great stability ; 
it is represented, of course, as dissected in the en- 
graving; the foot plates are of cast-iron, slightly 
fluted, to prevent slipping ; and there are square 
landing-pl^es at each corner of the quadrangle, as 
well as seats for the convenience of the weary or 
lazy ascendants and deSbendants. There are two 
or three other towers similar in their arrangements, 
but circular, at no great distance from the one here 
described. There is a round and lofty shot tower 
near Newcastle-upon-Tyne, from tne balcony of 
which the spectator commands an interesting range 
of prospect, including the river with its vast assem- 
blage of colliers and other c|^. , 

The various sizes of the shot are distinguished, by 
the manufacturers, by the Nos. 1 to 12 : tiie largest^ 
No. 1, are called swan shot ; the smallest, No. 12, 
dust shot ; their diameter varying from one-thirtieth 
to one-fourth of an inch. The shot, when removed 
out of the tub, are dried by artificial heat, as they 
remain considerably wet, by the water being held 
between the little spheres by capillary attraction ; to 
dry them, they are scattered over a large heated 
iron-plate, having a furnace beneath, on which they 
«re well stirred aboul, and swept off as soon as diy. 
After this operatiov;' they present a dead white sil- 
very appearance : the> contain amongst them many 
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(though but a small proportion) of imperfect shot, 
and the perfect differ somewhkt in size : to separate 
these varieties from one another constitutes the next 
process. The dried shot are, therefore, taken to the 
sifters, who have each the management of a series 
of three or four sieves placed in a row, in a recipro- 
cating iron frame, which der ves its motioi^ from a 
steam-engine : the movement is effected by a hori- 
zontal revolving shaft (near the ceiling of the room), 
having at the extremity a short crank, from which 
depenas a rod that is made to rise up and down ; 
this vertical rod is attached at its lower extremity 
to a lever of the common bell-crank kind, which is 
connected to the frame containing the sieves, and, 
therefore, produces in the latter a reciprocating 
horizontal motion. Each sieve is also provided with 
a distinct frame embracing its circumference, with a 
large joint on one side, which connects it to the 
general frame. A quantity of the shot being thrown 
into the first sieve, that portion of them which is 
small enough passes through its meshes ; the rest, 
that are too large, are then discharged into the next 
sieve, by turning over the first on its hinge joint, as 
a person would open and throw back the lid of a 

box. The advantage of this arrangement will be 
evident, when it is considered that the sieves, being 
constantly in rapid motion, it would be no easy 
matter to throw the shot from one into the other, 
were they separate, without spilling; whereas, by 
their connection, the shot cannot be discharged 
^herwise than as intended. The attendant on the 
sifting apparatus has, therefore, only to supply the 
first sieve, and to discharge the contents from one 
to the other successively. The produce of the two 
first sieves is collected into separate bins ; and, as 
these contain many shot of imperfect /orms, they 
are taken thence to another set of operators, who 
separate tlie bad from the good, by a process equally 
simple and effectual. .Those which have not passed 
through the two first sieves of the series are con- 
demned as bad, and are remelted. 

A number of shallow quadrangular trays, the 
figure of which may be defined by the boundary line 
of a plane, produced by the longitudinal section of 
the frustrum of a cone in the line of its axis, made 
of hard wood, and perfectly smooth at the bottom, 
are suspended from the ceiling by cords attached to 
the two comers of the widest ends of the trays, 
their other, or narrowest ends, resting upon the 
edges of a row of shot-bins. • Thus arranged, a 

boy, who manages two of these trays, throws upon 
each at the widest end (thaf’nearest to him) a small 
measure-full of shot; he then takes hold of the 
trays, and, giving them a gentle vibrating motion 
laterally, and nt the same time raising the ends a 
little, to give them a slight inclination, the shot roll 
about, tending from side to side, those that are per- 
fectly spheri^ making their way quickly off the 
boa ds into the bin at|,the extremity ; while those 
which are imperfect are detained by their compara- 
tively sluggish movements ; and, being thus sepa- 
rated from the good, the trays are pushed forward 
about a foot, and their contents emptied into other 
bina placed beyond those containing the good shot 
as before mentioned. This operation is so effectual, 
that it is difficult to pick an imperfect ahot out of 
those that come to market. Four or five boys thus 
employed, with two trays to each, suffice for a ma- 
nufactory of the kind above described, which makes ! 
about five tons per day. The Imallest shot require j 
the utmost care and gentlest management of the 
inclined plane; therefore the eldest or steadiest 


hands are selected to operate upon them. The next 
and last part of the business, previous to the shot 
being bagged for the market, is to polish them ; for 
this purpose a cast-iron barrel, holding, perhaps, 
half a ton weight, is nearly filled with them, and a 
rotary movement communicated to it by the engine, 
which causes all the little spheres to rub against 
each other, and gives them a black lustre, materially 
differing from their previous argentine complexion. 
It is remarked that a curious effect is produced upon 
the int.;rior of the cast-iron barrel by the friction of 
the shot, — that of wearing it into a regular series of 
grooves ; so that a stranger would suppose the bar- 
rel had been cast with an internal fluting. 


JAPANNING TUNBRIDGE-WARE. 

IIY A TUNBRinGE-WARE MANUFACTURER. 

(Resumed from page 103, and ooncluj^d,) 

It is rather difficult to explain by words the finish- 
ing process in Ibinb ridge- ware, as under different 
circumstances and weather, Ac. the time required 
for drying,! &c. varies very much, and any person 
trying it must use their own judgment, according to 
the nature of the article, and the^Tiolish required to 
ensure success^ After the article is ornamented or 
painted it must have a square block of wood accord- 
ing to its size, and from.i4 to 6 inches long, glued 
slightly on the bottom, to serve as a handle in the 
future process. It must then'*receivc from six to 
eight coats of spirit varnish, this should occupy 
two days ; let it remain the following night in the 
varnish room, that it may set gradually, and then 
remove it to an airy place ; the more current of air, 
providing neither damp nor sun can get at it, the 
better ; let it remain here about a fortnight, if you 
wish your work to stand well. When quite hard 
the varnish will Black all over in very minute 
cracks. 

The next process is technically called rubbing 
down — to do this prowde yourself with some very 
finely grated chalk, perfectly free from grit, and a 
rubber made of stuff doubled flsK five or six times 
round a piece of very stiff pasteboard, also a pan 
of clean water ; stop up the key-hole with tallow 
or bees’ -wax, and fixing the article by the block in 
screws, or any way eonvebient, soak the rubb^** in 
water, then, while wet, cover it with the graCeci 
chalk dry, and with it rub the article too ari'^ 
and afterwards crossways, till the cradks are all re- 
moved, and the surface is perfectly flat and even, 
continually dipping your rubber in the water, and 
taking fresh dry chalk, but keeping your rubber 
wet, and your hands also, to prevent the varnish 
printing — wipe off occasionally with the palm of 
your hand to observe the progress, and prevent 
rubbing through. Be carefiil not to touch it with 
your hands dry, as the rubbing softens the varnish ; 
when smooth and even all over stand by for about 
a week — ^it will then be ready for polishing. This 
is done in the same way as the rubbing down with 
dry chalk and water, only using a woollen cloth 
rubber, instead of the stuff one, and less chalk, and 
the finishing or smoothing is done with the palm of 
the hand wet, without any rubber at all. WhAr 
the required polish or brightness is obtained, which 
takes but very little time, as it is .^opposed to be 
perfectly flat, smooth, and even, from the rubbing 
down, and the polishing is only to give a brightncbs 
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to the surface by a delicate and very slight friction 
on the varnish, now thoroughly hard and even. 
Stand it by till the next day, then unstop the key- 
hole, knock off the block, scrape any of the un- 
varnished parts where the ch^k and water may 
liave soaked in. Line the inside with silk, satin, 
'velvet, tinfoil, or paper, according to the nature of 
the article. Then oil all over the polished parts 
with a piece of flannel, soaked in Florence oil ; and 
finally, clean and finish off with a very soft cotton 
or silk duster, and common flour ; dry, and «f well 
done, it will look almost like plate glass. This is 
tfle process for the best articles, which can be much 
shortened for common purposes ; and every person 
who feels at all interested, and makes a trial, will 
soon obtain a practical knowledge of the process, 
and be able to nnish the articles according to their 
quality — always minding the longer the time allowed 
for drying and cracking, the more durable the work 
when finished. Inlaid fancy wood, Mosaic Tun- 
bridge-ware isjlnished in the same way ; but plain 
venecred^ork is usually French polished, which is 
quite a different process.— Your’s, &c. 

UEZO. 


NEBULJE. 

IMni/riTUDES of nebulous spots arc\o be seen on 
the clear vault of heaven, ^Mch have ever/appear- 
aiK'e of being clusters of stars, but are too distant 
to be resolved by She most excellent telescopes. 
Vast numbers also appear to be matter in the highest 
))ossible degree of rarefaction, giving no indication 
whatever of a stellar nature. These are in every 
state of condensation, from a vague film hardly to 
l)e discerned with telescopes of the highest powers, 
to such as seem to have actually arrived at a solid 
nucleus. This nebulous matter exists in vast abun- 
diuice in space. No fewer thnn 2000 nebulse and 
clusters of stars were observed by Sir William 
Ilerschel, whose places have been computed from 
his observations, reduced to^ common epoch, and 
arranged into a catalogue in order of right ascension 
by his sister, Misa Caroline Herschel, a lady so 
eminent for astronomical knowledge and discovery. 
Six or seven hundred nebulie have already been 
ascertained in the southern hemisphere; of these 
the Mag ellanic clouds oA the most remarkable. 
TM^tSfure and use* of this matter, scattered over 
the havens in such a variety of forms, is involved 
in ihe greatest obscurity. That it is a self-luminous, 
phosphorescent, material substance, in a highly di- 
lated or gaseous state, but gradually subsiding by 
the mutual gravitation of its particles into st&rs and 
sidereal systems, is the hypothesis most generally 
received. And, indeed, this is the hypothesis of La 
Place with regard to the origin of the solar system, 
which he conceived to be formed by the successive 
condensation's of a nebula, whose primeval rotation 
is still maintained in the rotation and revolution of 
the sun, and all the bodies of the solar system in 
the same direction. But the only way that any real 
knowledge on this mysterious subject can be ob- 
tained is by the determination of the form, place, 
and present state of each individual nebula ; and a 
eaiuparison of these with future observations will 
show generations to come the changes that may now 
be going on in these supposed rudiments of ^ture 
systems. With this view. Sir John Herschel began 
in the year 1825 the arduous and pious task of 


revising his illustrious father’s observations, which 
he flnished a short time before he sailed for the 
Cape of Good Hope, in order to disclose the myste- 
ries of the southern hemisphere : indeed, our Arma- 
ment seems to be exhausted till farther, improve- 
ments in the telescope shall enable astronomers to 
penetra|p deeper into apace. In a truly splendid 
paper read before the Royal Society on the 21 st of 
November, 1833, he gives the places of 2500 nebulm 
and clusters of stars. Of these 500 are newir>-the 
rest he mentions with peculiar pleasure as having 
been most accurately determined by his father. 
This work is the more extraordinary, as, from bad 
weather, fogs, twilight, and moonlight, these shadowy 
appearances are not visible, on an average, above 
thirty nights in the year. * 

The nebulae have great variety of forms. Vast 
multitudes are so feint as to be with difficulty dis- 
cerned at all till they have been for some time in 
the field of the telescope, or are just about to quit 
it. Occasionally they are so vague that the eye is 
consdous of something, without being able to define 
what it is ; but the unchangeableness of its position 
proves that it is a real object. Many present a 
large ill-defined surface, in which it is difficult to 
say where the centre of the greatest brightness is. 
Some cling to stars like wisps of cloud ; others ex- 
hibit the wonderful appearance of an enormous flat 
ring seen very obliquely, with a lenticular vacancy 
in the centre. A very remarkable instance of an 
annular nebula is to be seen exactly half-way 
tween /3 and y Lyrse. It is elliptical in the ratio of 
4 to 5, is sharply defined, the internal opening oc- 
cupying about half the diameter. This opening is 
not entirely dark, but filled up with a faint hazy 
light, aptly compared by Sir 9ohn Herschel to fine 
gauze stretched over a hoop. There is a very re- 
markable nebula in Orion, and there is some reason 
to believe that a new star has appeared in it recently. 
Two nebulie are described as most amazing objects : 
— One like a dumb-bell or hour-glass of bright 
matter, surrounded by a thin hazy atmosphere, so 
as to give the whole an oval form, or the appear- 
ance of an oblate spheroid. This phenomenon 
bears no resemblance to any known object. The 
other consists of a bright round nucleus, surrounded 
at a distance by a nebulous ring split through half 
its circumference, and having the split portions se- 
parated at an angle of db** each to the plane of the 
other. This nebula bears a strong similitude to the 
milky way, and suggested to Sir John Herschel the 
idea of a ** brother system bearing a real physical 
resemblance and strong analogy of structure to our 
own.’' It appears that double nebulae are not un- 
’ frequent, exhibiting all the varieties of distance, 
position, and relative brightness with their counter- 
parts the double stars. The rarity of single nebula; 
as large, faint, and as little condensed in the centre 
as these, makes it extremely improbable that two 
such bodies should be accidentally so near as to 
touch, and often in part to overlap each other os 
these do. It is much more likely that they consti- 
tute systems ; and if so, it will form an interesting 
subject of future inquiry to discover whether they 
possess orbitual motion. 

Stellar nebulie form another class. These have a 
round or oval shape, increasing in density towards 
the centre. Sometimes the matter is so rapidly 
condensed as to give the whole the appearance of a 
star with a blur, or like a candle shining through 
horn. In some instances the central matter is so 
highly and suddenl]^ condensed, so vivid and sharply 
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defined, that the nebula might be taken for a bright 
star surrounded by a thin atmosphere. Such are 
nebulous stars. The zodiacal light, or lenticular- 
shaped atmosphere of the sun, which may be seen 
extending beyond the orbits of Mercury and Venus 
soon after sunset in the months of Api^ and May, 
is supposed to be a condeLsation of the (^ther^ 
medium by his attractive force, and seems to place 
our sun among the class of stellar nebulae. The 
stellar nebulae and nebulous stars assume all degrees 
of ellipticity. Not unfrequentiy they are long and 
narrow, like a spindle-shaped ray, with a bright 
nucleus in the centre. The last class mentioned by 
Sir John Herschel are the planetary nebulae. These 
bodies have exactly the appearance of planets, with 
sensibly round or oval discs, sometimes sharply ter- 
minated, at other times hazy and ill defined. Their 
surface, which is blue or bluish- white} is equable or 
slightly mottled, and their light occasionaUy rivals 
that of the planets in vividness. They are generally 
attended by minute stars, which give the idea of 
accoifipanying satellites. Tliese nebulae are of enor- 
mous dimensions. One of them, near v Aquarii, 
has a sensible diameter of about 20'', and another 
presents a diameter of 12". Sir John Herschel has 
computed that, if these objects be as far from us as 
the stars, their real magnitude, on the lowest esti- 
mation, must be such as would fill the orbit of 
Uranus. He concludes that, if they be solid bodies 
of a solar nature, their intrinsic splendour must be 
gteatly inferior to that of the sun, because a circular 
portion of the sun’s disc, subtending an angle of 
20", would give a light equal to that of a hundred 
fidl moons ; while, on the contrary, the objects in 
question are hardly, if at all, visible to the naked 
eye. From the uniformity of the discs of the plane- 
tary nebuls, and their want of apparent condensa- 
tion, he presumes that they may be hollow shells, 
only emitting light from their surfaces. 

The existence of every degree of elliptidty in the 
nebulie — ^from long lenticular rays to the exact cir- 
cular form, — and of every shade of central conden- 
sation — from the slightest increase of density to 
apparently a solid nucleus, — may be accounted for 
by supposing the general constitution of these nebuloe 
to be that of oblate spheroidal masses of every 
degree of flatness, from the sphere to the disc, and 
of every variety in their density and elliptioity 
towards the centre. It would be erroneous, how- 
ever, to imagine that the forma of these systems are 
maintained by forces identical with those already 
described, which determin/ the form of a fluid mass 
in rotation ; because, if the nebule be only clusters 
of separate stars, as in the greater number of cases 
there is everj^reason to believe them to be, no pres- 
sure can be propagated through them. Conse- 
quently, since no general rotation of such a system 
as one mass can be supposed, it may be conceived 
to be a quiescent form^ comprising within its limits 
an indefinite multitude of stars, each of which may 
be moving in an orbit about the common centre of 
the whole, in virtue of a law of internal gravitation 
resulting from the compound gravitation of all its 
parts. Sir John Herschel has proved that the exist- 
ence of such a system is not inconsisteht with the 
law of gravitation under certain conditions. 

The distribution of the nebulm over the heavens 
Is even more irregular than that of the stars. In 
some places they are so crowded together as scarcely 
to allow one to pass through tne field of the teles- 
cope before another appears, while in other parts 
hours elapse without a single nebula occurring. 


They are in general only to be seen with the very 
best telescopes, and are most abimdant in a zone 
whose general direction is not far from the hour 
circles Oh and 12h, and which crosses the milky way 
nearly at right angles. Where that zone crosses the 
constellations Virgo, Coma Berenices, and the Great. 
Bear, they are to be found in multitudes. 

Such is a brief account of the discoveries con- 
tained in Sir John Herschel’s paper, which, for 
sublimity of views and patient investigation, has not 
been surpassed. To him and Sir William Herschel 
we owe almost all that is known of sidereal astro- 
nomy ; and in the inimitable works of that highly 
gifted father and son, the reader will find this sub- 
ject treated of in a style altogether worthy of it, and 
of them. «■ 


MISCELLANIES. ' 

Spontaneous Combustion. — ^Mr. Marsh, chemist, 
connected with the Royal Arsenal, recently dis- 
covered that it is an invariable rule with iron which 
has remained for a considerable time under water, 
when reduced to small grains, of to an impalpable 
powder, to becfime red-hot, and to ignite any object 
with whi?h it may come in contact. This he expe- 
rienced by scraping soflie corroded metal from a 
gun, which ignited the papes containing it, and 
burnt a hole in his pocket. The knowledge of this 
fact may be useful in accounting for spontaneous 
firer, the origin of which has never been traced. 

Oilding of Metals by Blectro^Chemical Action.-^ 
M. de la Rive has succeeded in gilding metals by 
means of this powerful action. His method is us 
follows t — He pours a solution of chloride of gold, 
(obtained by dissol^ng gold in a mixture of nitric 
and muriatic acid,) as neutral as possible and very 
dilute, into a cylindrical bag made of bladder ; he 
then plunges the bag into a glass vessel containing 
very slightly addulated water. The metal to be 
gilded is immersed in the sollition of gold, and 
communicates by means of metallic wire with a 
plate of zinc, which is placed in the acidulated 
water. The process ma^, he varied, if the operator 
pleases, by placing the acidulated water andwl •'Jp. 
the bag, and the Solution of gold with the metal 
to be gilded on the glass vessel. In, the couS^of 
about a minute, the metal may be withdrawn, and 
wiped with a piece of linen ; when rubbed briskly 
with the cloth it Will be found to be slightly gilded. 
After two or three similar immersions the gilding 
will be sufficiently thick to enable the operator to 
terminate the process. — Athenaum. [Platinizing 
the silvei^ plates used in Mr. Grove’s and Smee’s 
battles are always now done in the above method. 
Silvering of articles of various kinds is equally 
easy. M. de Rive is not entitled to the application, 
as it is a necessary consequence of Mr. Spencer's 
discovery.— Ed.] , ^ 

The Changeable Rose , — ^Take a common full- 
blown red rose, and having thrown a little sulphur 
finely pounded into a chaffing-dish with coals, 
pose the rose to the vapour. By this process the 
rose will become whitish ; but if it be afterwards 
immersed some time in water, it will resume its 
former color. 
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WIRE COVERING MACHINE. 

To t,\e Editor, 

Sill. — Ah the covering of wire with cotton, &c., is 
HT |iri>ciit a matter of importance to the scientific, 
a.nl ii.<s the inachineH in generc^ are not to the purpose 
of the periion who wi.shes to cover a small quantity 
for his own use, I semi you a description of a ma> 
4'lnne fur that purpose, the expense of making 
wlucl/is but a trifle. The wire to be covered may 
he of any reasonable length — the manner in which it 
is covered is inferior to none, and the entire machine 
may be tied up in a handkerchief. By publishing 
whiph you would oblige, p. waostaff. 

WiMid Street, Clfitrltou-un-Medlock, Manchester. 

A B is a stand, 1 foot long, 9 inches wide, in 
which are four uprights, 7 inches high, with cross 
pieces both ways at top. The wire to be covered is 
wound on the cylinder C — the end is brought under 
a peg at the side* of the machine, from thence over 
the pulley at top, and through the tube D, which is 
fi.xed in two uprights. It then passes, (after being 
covered,) round the horizontal pulley E, and is 
drawn off by the drum F, which is •) inches long, 
in the form of a sugar loaf, 4 inches at one end, 
and 4^ at the other. I’he .shaft G is turned by the 
handle — the worm is fixed on it, and works in a 
wheel of 80 teeth, fixed on the wide end of the drum 
At the end of the shaft is a wheel of 60 teeth, 
turning a pinion which consists of TA wires, fixed 
in the end of a piece of wood, which is centered 
on the end of the tube I), and carries round 
the bobbin of cotton, which turns on a wire put 
through two others fi.«;d in the piece of wood, in 
which is also forced a spring — the other end pressing 
on the bobbin to give tension to the cotton. The 
wire is likewise tightened by a spring fixed to one 
of the uprights, and pressing on the cylinder C. 
The handle being turned, it causes the bobbin to 
revolve round the wire while the drum draws the 
wire regularly off. The cotton used may be No. 30, 
wound four-fold. If the wire be rather short of 
covering, shift it a little towards the small end of 
the drum, where it will be drawn off slower, and 
the contrary. When a sufficient quantity of wire 
has accumulated in one place, it is shifted to the 
small end of the drum, and the operation continued. 
When the covering is complete, the wedge H is taken 
out, the wheel sinks below the worm, and the wire 
may thus be wound off. ^ 


PROFILE, &R SILHOUETTE INSTRUMENT. 

The instrument by which profiles are taken is of 
the simplest possible construction, and although, if 
applicable to this pui^se only, it would be of little 
value, yet as tracings of the outlines of models of 
all kinds, patterns, furniture, &c. &c., may be laid 
down with equal facility, with unerring correctness, 
and of any required size, the instrument becomes 
of importance. In fact, were it more generally 
adopted for such purposes much time would often 
be saved to the draughtsman ; and he who is igno- 
rant of the art of drawing would be enabled very 
' oRen to transmit to paper a faithRil outline. Be- 
sides which it may be remarked^ that the whole cost 
is but a trifle, and any person may make the instru- 
ment himself, orbjr the aid of an ordinary mechanic. 

Fig. 2 represents the profile instrument. A is a 
tooa, thin, straight wire or wodden rod. B shows 


a ring or gynibal, supported on an axis at its two 
sides, and liaving a hole at top and bottom, through 
each of which holes passes a pin, serving as an axis 
to a ball withinside the ring. This ball has a hole 
through its axis, in which the rod A passes freely, 
so os to be capable of being pushed more and more 
through as occasion may require — being held in its 
position by a screw, through one of the sides of the 
ball, pressing against it. D is the same rod as A, 
but continued through the ball, and bearing a pencil 
at its extremity. C consists of two upright arms, 
supporting a small flap, which swings at the ton. 
Upon the flap is placed the piece of paper upon 
which the object is to be delineated, and the reason 
of this swinging is, that it may always press in a 
slight degree against the pencil point. This flap, 
with its two uprights, should in truth slide back- 
wards and forwards on the stand at bottom, that it 
may be adjusted to the pencil, for it will be seen 
that the cut only shows it as adapted to a certain 
length of D. To use the instrumenC, uotlung more 
is necessary than to furnish the flap at C with a 
piece of paper — to furnish D with a pencil — adjust 
the distance of the flap, and pass the end of the 
rod A over the features of a person sitting behind 
it. The relative size of the real object and its re- 
presentation will depend upon the length of A, 
compared to the length of D, reckoning each from 
the point to the ball, and the only use of the rod 
sliding in the socket is to regulate these propor- 
tionate lengths, and consequently sizes of the two. 
The rod, it will be seen, is frt^e to move in every 
direction, by means of its double suspension — the 
pins top and bottom, upon which it immediately 
turns, give it motion sideways, while the bearings of 
the gymbal upon the two side bearers allow of an 
equally free moveiiietit up and down. 

To make the above instrument, the arms A and D 
should be of considerable length, 10 or 12 feet 
together at least, because each cud moves in a cir- 
cle, and a true depicting of the object is only really 
at the centre, deviating from this ever so little 
occasions a certain degree of distortion. When 
the arms are long, thb distortion is not perceptible, 
but when short it is very disagreeable. The longer 
therefore that the arms are made tlie better. 


BALDRENCF/S TRACING INSTRUMENT. 

This is but a modification of the last, bufr'tiA^^ be 
acknowledged as a great improvement upon it. It 
was invented chiefly for the purpose of tranSRlting 
and altering the size of shawl and 'bther patterns 
for the use of the weaver. Fig. 3 is a representation 
of the instrument, and the construction of it is so 
similar to that of the Profile Machine, that it seems 
scarcely necessary to repeat it. The card. No. 1, is 
the design as traced by the pointer or pencil, C. 
The card, No. 2, is the original design to copy 
from — it is passed over by G. A is the long rod as 
before. B its support. D a bent arm of the 
shorter lever. F a metal rod, capable of motion 
backwards and forwards in a socket of D. E is 
a screw to hold the pencil tightly. 1 1 aro two ribs 
between which slides the stand, holding the card, 
No. 2, and which is kept close to the point G, either 
by means of a cord and weight, passing from the 
front of it along the instrument, and finally over a 
little pulley, and through the lower stand beneath — 
the weight pulling the card, No. 2, so as to be 
always up to its work, or else by a spring at the 
back of it at H. 
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PRINTING INK. 

Aftkr reviewing the different prescriptions given by 
Moxon, Breton, Papillon, Lewis, those in Nichol- 
son's, and'the Messrs. Aikins' Dictionaries, in Rees' 
Cyclopedia, and in the French Printer's Manual, 
Mr. Savage says, in his work on the ** Preparation of 
Inks,” that the Encyclopedia Britannica is the only 
work, to his knowledge, which has given a recipe by 
which a printing ink might be made, that could be 
used, though it would be of inferior quality, as 
acknowledged by the editor ; for it specifies neither 
the qualities of the materials, nor their due pro- 
portions. The fine black ink made by Mr. Savage, 
has, he informs us, been pronounced by some of 
our first printe^^ to be unrivalled ; and has procured 
for him the large medal from the Society for the 
Encouragement of Arts. , 

.1. Linseed oil. — Mr. S. says, that the linseed oil, 
however long boiled, unless set fire to, cannot be 
bronght^to a^^roper state for forming printing ink ; 
and that the flame may be most readily extinguished 
by the application of a pretty tight cover to the top 
of the boiler, which should never be more than 
half full. The French prefer nut oil to linseed ; 
but if the latter be old, it is fully as good, and 
much cheaper, in this country at least. 

2. Black rosin is an important article in the 
composition of good ink ; as by mditing it in the 
oil, when that ingredient is sufficiently iKflled and 
burnt, the two combine, ancl form a compound ap- 
proximating to a natural balsam, like that of Canada, 
which is itself one of the best varnishes that can be 
used for printing ink. 

3, Soap, — ^This is a most important ingredient 

in printer's ink, which is not even mentioned in 
any of the recipes prior to that in the Encyclopiedia 
Britannica. For want of soap, ink accumulates 
upon the face of the types, so as completely to clog 
them up after comparatively fgw impressions have 
been taken ; it will not wash off without alkaline 
lyes, and it skins over very soon in the pot. Yellow 
rosin soap is the best for black inks ; for those of 
light and delicate shades, while curd soap is prefer- 
able. Too much sqap is apt to render the impres- 
sion irregular, and to prevent the ink from drying 
quickly. The proper proportion has been hit, when 
the ink works clean, without clogging the surface of 
the t ypes . • 

black, — ^The vegetable lamp black, sold 
in {r|cin8, takes by far the most varnish, and 
answere for making the best ink. 

5. Ivory black is too heavy to be used alone as a 
pigment for printing ink ; but it may be added with 
advantage by grinding a little of it upon a muller 
with the lamp black, for certain purposes ; for in- 
stance, if an engraving on wood is required to be 
printed so as to produce the best possible ^ect. 

6. /ndtpo alone, or with an equal weight of Prus- 
sian blue, added in small proportion, takes off the 
brown tone of certain lamp-black inks. Mr. Savage 
recommends a little Indian red to be ground in with 
the indij^ and Prussian blue, to give a rich tone to 
the black ink. 

7. Balsam qf eqptet, as sold by Mr. Allen, Plough 
Ckmrt, liorobard Street, mixed, by a atone and a 
muller, with a due proportion of soap and pigment, 
forms an extemporaneous ink, which the printer 
may employ very advantageously when he wishes to 
execute a job in a peculiarly neat manner. Canada 
balsam does not answer quite so well. 


After the smoke begins to rise from the boiling 
oil, a bit of burning paper stuck in the cleft end of a 
long stick, should be applied to the surface, to set u. 
on fire, as soon as the vapour will burn; and the 
flame should be allowed to continue (the pot being 
meanwhile removed f^om over the fire, or the fire 
taken flom under the pot,) till a sample of the var- 
nish, cooled upon a pallet-knife, draws out into 
strings of about half an inch long between the fin- 
gers. To six quarts of linseed oil thus treafled, six 
pounds of rosin should be gradually added, as soon 
08 the froth of the ebullition has subsided. When- 
ever the rosin is dissolved, one pound and three 
quarters of dry brown soap, of the best quality,^ cut 
into slices, is to be introduced cautiously, for its 
water of combination causes a violent intumescence. 
Both the rosin and soap should be well stirred with 
the spatula. 1'he pot is to be now set upon the fire, 
in order to complete the combination of aU the con- 
stituents. 

Put next of well ground indigo and Prussian blue, 
each 2 1 ounces, into an earthen pan, sufficiently 
large to hold all the ink, along with 4 pounds of the 
best mineral lamp black, and 3^ pounds of good 
vegetable lamp black ; then add the warm varnish 
by slow degrees, carefully stirring, to produce a per- 
fect incorporation of all the ingredients. This mix- 
ture is next to be subjected to a mill, or slab and 
muller, till it be levigated into a smooth uniform 
paste. 

One pound of a superfine printing ink may be 
made by the following recipe of Mr. Savage: — Bal- 
sam of capivi, 9 oz. ; lamp block, 3 oz. ; indigo and 
Prussian blue, together, p. wq. H oz. ; Indian red, 
3 oz, ; turpentine (yellow) yoap, dry, 3 oz. This 
mixture is to be ground upon a slab, with a muller, 
to an impalpable smoothness. The pigments used 
for colored printing inks are, carmine, lakes, Ver- 
million, red lead, Indian red, Venetian red, chrome 
yellow, chrome red or orange, burnt terra di Sienna^ 
gall-stone, Roman ochre, yellow ochre, verdigris, 
blues and yellows mixed for greens, indigo, Prussian 
blue, Antwerp blue, lustre, umber, sepia, browns 
mixed with Venetian red, ^cc. 


FUNDAMENTAL PRINCIPLE OP WHEEL- 
WORK. 

In the construction of^ wheel-work considerable 
attention ought to be paid to the shape of the va- 
rious parts, as much of the efficiency and permanency 
of the work depends on this. 

The teeth should be so formed, as that, 

1st. The teeth of one wheel should press in a 
direction perpendicular to the radius of the other 
wheel ; or, in other words, pressure should be 
tangential to the wheel whicli is driven. 

2nd. As many teeth as possible should be in con- 
tact at the same time, in order to distribute the 
pressure amongst them, and thereby to diminish the 
pressure upon each tooth. This arrangement will 
diminish the wear, and the chances of fracture. 

3rd. During the entire action of one tooth upon 
another, the direction of the pressuie should be the 
same, in order that, acting with the same leverage, 
the effect may be uniform. 

4th. The surfaces of the teeth in working should 
nol rub one upon another, and should suffer no jolt 
either at the commencement or termination of their 
mutual contact. t 
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Various tbrn's have been suggested for the teeth, 
v^ith a view to the Kceoraplishtncnt of some or all 
of these advantages; but that which seems best 
calculated to attain the desired ends is the fol- 
lowing. 

Su])pose that F H I, Fig. is the circumference 
of the wheel on which it is proposed to rai^e teeth, 
and let 11 be one of the points from which the side 

^ Fig, 1. 



of a tooth is to spring. Suppose a string is attached 
to the circumference of the wheel as at T, and applied 
to the circumference I F, and terminated at II, 
carrying a pencil at itti extremity. Let the string, 
being constantly strctchi d, be rolled off, so that 
that part of it, F C, which has been di.sengngcd 
from the circumference of the wheel, shall be 
in a straight line, touching the circumference at 
F, and in this way let the pencil describe the curve 
11 C g. Let a H be the breadth of the tooth at 
the circumference of the wheel ; and attaching a 
string in like manner to the other side of the wheel, 
and rolling it on in the opposite direction, so that 
its extremity hearing the pencil shall be at a, let a 
similar curve be described. These two curves will 
include a space which will represent the form of a 
tooth which will accomplish all the purposes, and 
possess all the advantages we have mentioned. 

The teeth of the pinion, of course, are to be 
formed ill the same manner. 

It is a remarkable property of these curves, that 
a line FE which touches both circles will pass^ 
through the p^int of contact of the teeth, and not ' 
only of one pair of teeth, but of every pair which 
are in contact : and this line will be perpendicular 
to the direction of the surfaces of the teeth at the 
]>oint of their mutuul^outact. Thus the pressure 
of t he pinion on the wheel is exerted tangentially to 
both, and therefore acts always with the same 
leverage, and to the greatest advantage. 

Further, during the whole period of the contact 
of any two teeth, the pressure acts in the same 
direction, and with the same force, and therefore 
when it is uniform, it necessarily produces an 
uniform effect. 

During the motion, the surface of one tooth does 
not rnh or scrape :igutiist the surface of the other, 
but the one rolis upon the other, thereby removing 
nearly all the effects of friction, and diminishing 
considerably the wear of the machinery, and the 
waeli: of the power. 


Several teeth are in contact atlhe same timci and 
all working with equal power, so that the stress is 
equally distributed among them, and the chances of 
fracture are greatly diminished. 

Thus this form of tooth has all the advantages 
which can be desired. 

In regulating the number of teeth in tne wneel, 
and the pinion which works it, it should be so con- 
trived that the same teeth should be engaged as sel- 
dom possible, in order to avoid inequality of 
wear. For example, let us suppose that the num- 
ber of teeth in a w'^heel were exactly ten times the 
number of leaves in the pinion ; each leaf in the 
pinion would engage every tenth tooth of the wheel, 
and would work inevitably ou the same ten teeth 
every revolution of the wheel. If 'it were possible 
that all the teeth and leaves could be constructed 
with mathematical precision, and perfect and abso- 
lute similitude, and that no accidental difference, 
owing to any w'ant of uniformity in the material of 
which they are formed, could exist, this \:ould he a 
matter of no consequcmcc, and the wear would still 
be even and equable. Iliit as these perfections 
never can exist, the inevitable inequalities incident, 
as well to the nature of the material of which 
wheels are constructed, as to the forms they derive 
even from the most perfect mechanical construction, 
ifiust be compensated by making the teeth and 
leaves work ,*"80 that each leaf shall successively 
engage Vith all^he other teeth of the wheel, before 
it engages a second time with any one of them. 

This is accomplished by making the number of 
teeth and the number of leaves prime to each other, 
Uiat is, that no integer divides both exactly. Tlie 
manner in whiidi this is commonly done, is by making 
the number of teeth such, tliat it is just one more 
than a number which is exactly divisible by the 
number of leaves. This is what mill-w rights call 
making a hvnting cog. Thus, suppose that Dum c 
are ten leaves, and ^rhat the diameter of the wheel 
is about six times that of the pinion. If this were 
the exact ratio, there would be just sixty teeth, and 
after each revolution of the wheel the same teeth 
and leaves would be continually engaged, each leaf 
taking every sixth tooth. But if the diameter of 
the wheel be made somewhat greater than six times 
that of the pinion, so as to admit sixty-one teeth ; 
then, after six revolutions of the pinion, the first 
leaf will be engaged ^ith the tooth iminediately 
before that in which it had w^orked at ftiS^oVn- 
menceraent, and after six more revolutions^^ will 
be engaged with the tooth before thv^t, or the second 
tooth from that at which the motion commenced. 
Thus, it is evident, that the wheel must revolve 
61 times, and the pinion 6 x Gl, or 366 times before 
the same teeth will be again engaged. By these 
means, the inequalities of wear arising from in- 
equalities of form and material will compensate 
each other. 

The teeth of the wheel, instead of working in the 
leaves of a pinion, are made to act upon a form of 
wheel called a lantern^ as represented at 

Fig. 2. c 
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The cylindrical teeth or bara of the lantern are 
called trundles or spindles. However, notwith- 
standing the various forma of wheel-work, the 
principles which we have already explained will 
always determine the relation between the power 
and resistance. 

Wheels are denominated spur^ crown, or hevel 
ijear^ according to the position or direction of the 
teeth. If the teeth be perpendicular to the axis of 
the wheel, and in the direction of radii, as in the 
wheel. Fig. 2, it is called a spur-wheel. If the teeth 
be parallel to the axis of the wheel, and therefore 
perpendicular to its plane, it is called a crown-wheel. 
Two spur-wheels, or a spur-wheel and pinion which 
work in one another, are always in the same plane, 
and have theii^axis parallel. But when a spur and 
crown-wheel are in connexion, their planes and 
axis are at right angles. By this means, therefore, 
rotatory motion may be transferred from a horizon- 
tal to a vertical j)lane, or vice versH, 

Wlitw the 4eeth arc oblique to the plane or axis 
of the wheel, it is called a bevelled-whecl. Two 
wheels of this kind are represented in Fig, 3. 



In this case, the surfaces on which the teeth are 
raised are parts of the surfaces of two cones. The 
manner in which these wheel act, and the principles 
on which their formation depends, may be conceived 
by imagining two cones to be applied side to side. 
If their surfaces have sutheient friction, and one of 
them be turned upon its axis 0y a mechanical force, 
it will compel the other to revolve ; and if the bases 
of the cones be equal, each will revolve in the same 
time. But if the diameter«of the base of one be 
etpial to any number of times the diameter of the 
base of the other ,*theu the lesser cone will revolve 
as many times in one revolution of the greater. 

Fig, 4. 



It is evident that what we have observed of the 
entire cones, will be equally true of any parts of 
them, equally distant from their common vertex, 
and therefore Would be true of wheels, the edges of 
which are parts of the conical surfaces. 

If the friction of the conical surfaces be insuf- 
ficient to transmit the force, the surfaces may be 
fluted, as in Fig, 5. 



aud if the conical surfaces be Incomplete, they will 
become bevelled-wheels. 

It will be easily perceived that the usq of bevelled • 
wheels is to produce a rotatory mption round one 
axis by means ' of a rotatory motion round another 
which is oblique to it ; and, provided that the two 
axes rAe in the same ^lane, this may always be ac- 
complished hy two bevelled-wheels. A system of 
wheels of this kind is represented in 

Fig, 6. * 



PREPARING SKELETONS. 

As much of the fleshy parts should be removed 
from bones intended for preparation as possible with 
the scalpel, but it is not required that they should 
be separated from each other, more than is necessary 
for placing them in a vessel for the purpose of ma- 
<‘eration. The bones are to be entirely covered 
with water, which should be changed every day for 
about a week, or as long as it becomes discolored 
with hlood ; after which, allow them to remain in 
water without changing till putrefaction has tho- 
roughly destroyed ail the remaining flesh ; this will 
require from three to six months, according to the 
season of the year or temperature of the atmos- 
phere. We here speak of Great Britain, but in 
warmer climates putrefaction will take place more 
rapidly. In tropical climates, fourteen days will 
be sufficient to disengage the flesh completely from 
the bones. 

The large cylindrical bones of the thighs and arms 
should have holes bored an their extremities of the 
size of a goose quill, to give the water access to 
their cavities, and a free exit to the medullary sub- 
stance. 

As the water will gradually diminish in quantity 
from evaporation, more should be added from time 
to time, BO that none of the bones, or any part of 
them, may remain uimovered, as by exposure to the 
atmosphere they would become of a dirty color, 
and have a disagreeable appearance. To be free 
from such stain.H is considered a great beauty in 
skeletons. ^ 

In towns the macerating vessels should always be 
closely covered, as from neglecting this, the water 
is apt to get mixed with particles of soot, and other 
impurities, which have a strong tendency to blacken 
the bones. When the putrefaction has destroyed 
the ligaments, the bones are then fit for cleaning, 
which is done by scraping off the flesh, ligaments, 
and periosteum. When this is effected, the bones 
should be again laid in clean water for a few days, 
and well washed. They ought then to be placed in 
lime water, or a solution of pearl ash, for a week, 
when they may be taken out to dry, after having 
soaked them five or six hours in pure water, to 
remove the solution of pearl-ash, which would act 
upon their surface when exposed to the atmosphere. 

In drying bones they should not be exposed to 
the rays of the ^un, or to a fire, as too great a 
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degree of heat brings the remaining mednOary oil 
into the compact substance of the bones, and gires 
them a disagreeable oily transparency. This is the 
great objection to the process of boiling bones, for 
the purpose of making skeletons, as the heat applied 
in that way has the same effect, unless they are 
boiled in a solution of pearl-tfsh, which somtf are of 
opinion is one of the most effectual methods of 
whitening them, by its effectually destroying the oil. 
But there can be but little doubt that bleaching is, 
of all methods, the most effectual where it can be 
done to its greatest advantage, namely, in a pure 
air, and more especially on a sea-shore. 

It is much more difficult to clean the bones of 
animals that have died in good condition, than 
those that are ^ean and redact by disease. 

Natural Skeletona , — Natural skeletons are made 
without separating the bones from each other, in 
which case all the animal ligaments are allowed to 
remain entire. This plan is generally adopted with 
young and small animals, because the ligaments, 
when dry, being divested of their natural flexibility, 
occasion an inconvenience, as the different extents 
and varieties of motion cannot be shown in the dif- 
ferent articulations. 

In making these, we are first to remove from the 
bones, the sldn, muscles, tendons, and viscera, and, 
in short, every thing except the connecting liga- 
ments and cartilages, which ought to be carefully 
preserved. This is done without any regular order 
of "dissection ; neither in this part of the process 
need any attention be paid to making the bones 
clean. The brain may be removed through an open- 
ing in the large fontanel, if the subject is very 
young, if not, a perforation may be made for that 
purpose. Some separa'ce the head from the spjpe, 
so that the brain may be the more easily removed^by 
the occipital hole. The skeleton is put in water, and 
allowed to remain for several days ; it is then taken 
out, and more thoroughly cleaned by a knife, for- 
ceps, and scissors, and replaced in fresh water. This 
is repeated from day to day, constantly changing the 
water, the object being to preserve the ligaments 
fresh and transparent. It is of great consequence 
to work hard, by daily scraping and scrubbing, until 
the bones are deprived of their blood and oleaginous 
matter, and become white and clean ; then remove 
them into clean lime water, or solution of pearl-ash, 
for two or three days, to take off any greasiness, 
and give a more beautiful white. When they have 
lain long enough, wash them^ with clean water ; they 
are then placed in a position, by the assistance of a 
frame, or piece of wood and wire, exposing them to 
a current of air. When perfecUy dry, they may 
receive a coatiug of copal or mastic varnish. 

It must be kept in view, that if the preparation is 
allowed to remain too long in the state of macera- 
tion, the ligaments themselves will be destroyed by 
putrefaction, and the intention of procuring a na- 
tural skeleton defeated. 

An excellent and simple way of procuring natural 
skeletons of mice, small bir^, and hsh, is to put 
them into a box of the proper sise, in which holes 
are bored on all sides, and then buried in an ant- 
hill. The ants will enter numerously at these holes, 
and eat* away all the fleshy parts, leaving only the 
bones and connecting ligaments : they may be after- 
wards macerated in clean water for a day or two, to 
txtract the bloody color, and to cleanse them from 
any dirt they may have acquired ; then whitened by 
Him and alum water, and dried in frames or other- 
wise, as may be most convenient., In country situa- 


tions, wasps may be employed in this service ; these 
are most voracious animals, and if a skdeton is 
placed near one of their nests, or in an empty sugar 
cask, where they resort in plenty, they will perform 
the dissection with much greater expedition, and 
equally well as the ants. Wasps have been known 
to clean the skeleton of a mouse, or small bird, in 
three or four hours, while ants would require a week 
to effect it. 

When the animal is of a large size, the ligaments 
are sonSetimes unabip to sustain the weight of the 
bones, in which case, an iron wire, of sufficient 
thickness, is passed through the centre of the back- 
bone, which must j^s out anteriorly, so as to fix 
the head to the cervical vertebrae. It is made in the 
form of two forks, the one for the, support of the 
anterior, and the other for the exterior part; for 
this purpose two pieces of iron-wire are taken the 
length of the skeleton ; they are twisted together, 
leaving a fork at each extremity, and are then both 
fixed to the board on which the sk':leton.*is to be 
placed. One of these should enter the ribs, and 
encompass the back bone, between the scapular 
bones on each shoulder, the other two should pass 
between the bones of the pelvis. 

It not unusually happens that pieces of the ske- 
leton detach one from another, in which case two 
holes are bored in the ends of the bones, which (u*c 
separated, and/ure re-united by means of small brass 
wires. . 

Artificial iSAre/e/ons.-^keletons of man and ani- 
mals of a middling and large q\ze, cannot be made 
in the manner described for natural skeletons. In 
this case, the bones, covered by the flesh, are im- 
mersed in water, and allowed to remain without 
changing it, until the soft parts begin to get putrid, 
when the animal matter is easily removed ; and by 
repeating the maceration two or three times, it may 
all be completely abstracted. The duration necea- 
sary for the first maceration will depend upon the 
state of the atmosphl^re, being always much shorter 
in summer than in winter. 

After the fleshy matter has been completely freed 
from the bones, they should be exposed on the roof 
of a house, or other convenient situation, until they 
are rendered quite white, and from grease. 

The fat in bones bears a close resemblance to the 
fixed oils. In the bones of whales it exists fluid 
like oil. In the long bp,nes of oxen, horses, and 
other large quadrupeds, it is semi-fluid, constii^qg 
the marrow. When, therefore, this is present in 
considerable quantity, the process mi\y be mu^h^ac- 
celerated by drilling holes with a gimlet or other 
instrument, in the opposite ends of the bones, and 
injecting by means of a syringe, a tepid solution of 
pearl-ash, Uie pot-ash combining with the oleaginous 
mutter, forming a kind of soap, which being soluble 
in water, is easily removed. Chloride of lime is 
also employed for the same purpose. 

The relative proportion of earthy and animal 
matter varies according to the nature of the bone, 
and the purposes it is intended to serve. The 
bones of quadrupeds and birds contain a much 
greater proportion of earthy matter than .those of 
reptiles and fishes, and hence are more easily cleaned. 
Here it may be remarked, 'that the color of bones 
varies in different animals. In some common fowl 
it approaches to a dark yellowish brown. Food 
exercises considerable^ influence on the color, as is 
demonstrated in animals which fimd on madder. 

When the bones are perfect and dry, they are 
connected by means of wire and screws, Ac. .Thin 
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is the most difficult part of the operation, as it re- 
quires considerable skill to reassemble the bones, so 
that they may be placed in their natural order and 
position. The operation is begun at one of the ex- 
tremities, by making holes in the apophysis, or 
round ball of the bone. This is effected by means 
of a wimble or a lathe, or with a gimlet, ^though 
this instrument has hardly sufficient power for per- 
forating so hard a substance as bone. The bones 
are then attached to each other in their^natural 
order, with nealed iron- wire, o» brass wire, by means 

the perforations which have been made. The ends 
of the wire should be twisted, and not too firmly, 
but sufficient to allow a little play between the arti- 
culation ; this mode is to be pursued till the whole 
wires are put together. They are then ready for 
placing on a board, and are kept erect by means of 
one or two perpendicular bars of iron, commensurate 
to the weight of the skeleton. In the larger species 
of birds, one support is necessary; it is passed 
througluthe t)reast bone, and attached under the 
spine. The position of this support must be varied 
according to the attitude in which the skeleton is to 
be placed. 

In skeletons of the horse, tlm ox, the hippopo- 
tamus, the rhinoceros, the camd^ and the elephant, 
the links of wire which we have above described, 
are insufficient to unite their bones ; for these, two 
iron pegs are used with a head at *Dne end, and a 
screw at the other. Each screw is provided with 
a nut, and each pair of screws must have a narrow 
plate of iron bored# at each end to pass the screw 
through. Supposing the bones of the leg and thigh, 
of u large quadruped, are to be united, a hole is 
bored through the apophysis, about two inches from 
the extremity, and the same having been done with 
both leg and thigh-bones, they are brought together, 
and one of the screws passed into one of the holes 
of the plates which we have mentioned, and then 
through the perforations in thejbone, and lastly into 
the other plate; they are tightened together by 
means of the nut. Tlie screws should be nearly an 
inch longer than the thickness of the bones. The 
two ends of the bones are thus united and sup- 
ported by the twq plates which are kept together 
by the screws. Provision must be made for the play 
of the bones, by leaving a sufficient distance in 
boring the holes, through which the pegs are 
passed. # 

•^^^^ff^orsc, and other large animals, require a 
double bar to support them. A bar is also passed 
through the vertebrae of the neck, spine, and tail, 
and the riba are attached by means of wires, or flat 
pieces of plate iron. 

In these larger animals, the heads are for the 
most part sawn through, for the purpose of studying 
the structure of the internal cavity and partitions. 
These are kept together by means of s, hinge, so 
that they can be opened and shut at pleasure. 


CRYSTALLIZATION OP ALUM. 

• 

Thb principle of this pleasing operation has been 
chiefly confined to the fabrication of flower baskets 
fqr chimney ornaments, and the enchasement with 
an artificial crystal of busts, &c., but the more ex- 
tensive application of aiaminousaTstallization may 
be introduced, as promising a somewhat higher order 
of gratification, more particularly to the lovers of 
botany and other branches of natural history. 


Dissolve 18 ounces of pure alum in a quart of soft 
spring water, (observing the same proportion for a 
greater or less quantity), by boiling it gently in a 
close tinned vessel, over a moderate fire, keeping it 
stirred vrith a wooden spatula until the solution is 
complete. When the liquor is almo9t cold, suspend 
the suffiect to be crystallized by means of a small 
thread or twine, flrom a lath or small stick laid ho- 
rizontally across the aperture of a deep glazen earthen 
jar, as being best adapted for the purpose, into 
which the solution must be poured, ilie respective 
articles should remain in the solution 24 hours, when 
they are taken ont they are to be carefolly suspended 
in tile shade until perfectly dry. The whole process 
of crystallization is best conducted in a cool situa- 
tion. When the subjects to be crystallized are put 
into the solution while it is quite cold, the crystals 
are apt to be formed too large ; on the other hand, 
should it be too hot, the crystals vriU be small in 
proportion. Experiments convinced us that the 
best temperature is about 95^ of Fahrenheit’s ther- 
mometer. 

Among the vegetable specimens, are the common 
moss-rose of the gardens ; the protuberance or but 
fonnd on the wild rose, rota cenma, occasioned by 
an insect depositing its ova thereon, this should be 
plucked with its foot-stalk and free of Ita leaves ; 
small bunches of hops ; ears of corn, especially 
millet-seed, and the bearded wheat; berries of the 
holly ; fruit of the sloe-bush ; the hyacinth ; pink ; 
furze-blossoms; ranunculus; garden daisy; and a 
^eat variety of others : in fact, there are few snb- 
jects in the vegetable world that are not eligible to 
this mode of preservation. 

In the animal kingdom, tiie lizard ; large spider ; 
grasshopper ; all the beetle kind ; the neats of small 
birds, with their eggs; form beautiful specimens 
when neatly secured on portions of the branches of 
the tree, &c. on which they are accustomed to roost. 
A considerable degree of attention is requisite to 
prevent too great a deposit of the alum on%>me of 
the above-mentioned subjects, by which their beauty 
would be obscured, they ought therefore to be fre- 
quently inspected while crystallization is going on, 
and removed as soon as it can be silcertained they 
have acquired a sufficient coating. Various articles 
of turnery, &c. intended as chimney ornaments, in 
almost every diversity of form, if first carefully co- 
vered over with common cotton wound round &em, 
may be submitted to crystallization with the tame 
beautiful result. ^ 

The crystallized subjects may be tinged with al- 
most any variety of color, by boiling in the alum a 
solution of a little indigo, Brazil wood, logwood, 
French berries, or other vegetable and mineral dyes. 
A little care and ingenuity will enable the operator to 
confine his tints to the crystal surrounding the flower 
blossoms, and other particular parts of plants 
which he may wish to preserve. 

Among the cryptogamic tribe, the class of lichens, 
especially the cup-moss, are moat eligible subjects, 
nor are many specimens of fongi leas adapted ; the 
two latter tribes of vegetables have moreover the 
advantage of permanently retaining tbflir own co- 
lors, without any aid whatever from art. A ^thin 
coating of the crystallizing matter only should be 
allowed to obtain on most individuals of cryptoga- 
mia, which is adequate to their preservation, and 
efsential to the beauty of the specimens. 
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COLLECTING BRITISH INSECTS. 

Wood9, Hedges^ and Lanes. — By far the greatest 
portion of insects are found in these situations. In 
woods, the EDtomologist must beat the branches of 
Oie trees into his folding net, and roast select for 
this purpose the open paths, skirts, &c. The ^trunks 
of trees, gates, and timber which is cut down, should 
be carefully examined, as a great many Lepidop- 
terous and Coleopterous insects are found in these 
situations, and in no other. In hedges and lanes, 
many of the most valuable and beautiful insects are 
found, as also in nettles and other plants which grow 
under them ; these should be well beat, but more 
especially when the white thorn blossoms in the 
months of Ma^^ond June. Hedges where the roads 
are dusty are very seldom productive. 

jffeaihs and Qmmons. — Many insects are peculiar 
to these situations from the plants which grow on 
them, as well as from the dung of cattle by which 
many of them are frequented ; in the latter of which 
many thousands of insects may be found in a single 
day, in the months of April and May. These are 
principally of the order Coleoptera. 

Sand Pits. — ^Thesc are favorable for the propa- 
gation of Capris lunarius, Notoxus monoceros, Lixvs 
suleirostris, and other rare insects. Minute species 
are found abundantly at the roots of grass. 

Meadows^ Marshes^ and Ponds. — In me^idows, 
when the Ranunculi, or butter-cups, are in blossom, 
meLTijMusca and Dipterous insects generally abound. 
The dag-rushes are the habitations of Cassida^ Do* 
nacina, and others. Drills in marshes should be 
examined, as many species of insects are found on 
long grass. The larvte of various Lepidoptera, and 
Neuroptera, are confiiie*d to these situations, more 
especi^ly if hedges and trees are near the spot. 
Ponds are rich in microscopic insects. These are 
obtained by means of the landing net, which should 
be made of pretty thick cotton cloth, but sufhciently 
thin to aUow the water to escape. The mud which 
is brought up from the bottom of ponds and ditches 
should be examined, and what small insects are 
found may be put in a small phial filled with water, 
which will not only clean them, but keep them alive ; 
and in many instances the naturalist will be sur- 
prised upon the examination of these, the most 
wonderful productions of nature. 

Moss, Decayed Trees, Boots of Grass, Sfc. — Many 
insects will be found in moss and under It ; the roots 
and wood of decayed trees aflTord nourishment and 
a habitation to a number or insects ; many of the 
larvsB of Lepidoptera penetrate the trunks of trees 
in all directions ; most of the Cerambyccs feed on 
wood, as well«as some species of Carabidte, Elate- 
ridiB, &c. In seeking for these, it is necessary to 
use the digger. It is sometimes requisite to dig six 
or seven inches into the wood before they are found. 

Banks of Ponds, and*Boots of Grass. — These are 
a never failing source of collecting, which may be 
followed at all seasons of the year, and, in general, 
wil^ great success : those banks are to be preferred 
which have the morning or noon-day sun. 

Banks of Rivers, Sandy Sea-shore, These 
situa^ons afford a great variety of Coleoptera, Crus- 
taceOf d(c. The dead carcases of animals thrown on 
the shore should be examined, as they are the re- 
ceptacles and food of Silphioda, Staphilinidne, &c. 
May and June are the best seasons for collection 
theae ilifMets. 

Dead AnimalSf' and Dried Bones, should be con- 
stantly examip«>d, for these are t|je natural habitats 


of several insects. It is not uncommon fbr coi^tify 
people to hang dead moles on bushes ; under these 
the entomologist should place his net, and shake 
the boughs on which they are hung, as many of the 
Coleoptera generally inhabit these. 

Ji\ingi and Flowers. — ^These are the constant a^de 
of insects, and many curious species will be found 
on them. 

It is a mistaken idea that insects are only to be 
found in summer, as they arc to be met with, either 
in a living or pupa state, at all seasons. Dried moss, 
beneath the bark of trees, and under stones, an 
extremely likely places to find insects in winter ; and 
even then, the entomologist is more likely to pro- 
cure some of the rare species, than in summer, as 
these are ranging in search of food, axd in situations 
hidden from view. 

At this season, if the weather is mild, the pupee 
of Lepidoptera will be found at the roots of trees, 
more especially those of the elm, oak, lime^ &c. or 
beneath the underwood, close to the tfbes, und these 
frequently at the depth of some inches under the 
ground. 

In the months of June, July, and August, (he 
woods are the be^ places to search for insects. 
Most of the biittciHles are taken in those months, 
fiying about in the day-time only. Moths are either 
found at break of day, or at twilight in the evening. 
The following (method of taking moths is pointed 
out by Haworth, in speaking of the Oak Moth 
(Bombyx Qnereus). **lt is a frequent practice 
with the London Aurelians,*’ says he, ** when they 
breed a female, of this and some other day-flying 
species, to take her, whilst yet a virgin, into the 
vicinity of woods, where, if the weather is favor- 
able, she never fails to attract a numerous train of 
males, whose only business seems to be an inces- 
sant, rapid, and undulating flight, in search of their 
unimpregnated females ; one of which is no sooner 
perceived, than they become so much enamoured of 
their fair and chaste relation, as absolutely to lose 
all kind of fear for their own personal safety, which, 
at other times, is efTcctually secured by the reiterated 
evolutions of their strong and rapid wings. So fearr 
less, indeed, have I beheld them ^n these occasions, 
as to climb up and down the sides of a cage which 
contained the dear object of their eager pursuit, in 
exactly the same hurrying manner as honey-bees, 
which have lost themselves, climb up and down the 
glasses of a window.” 


To the Editor. 

SiB.-~^At our works we are in the habit of using 
considerable quantities of chloride of lime, .for the 
purpose of bleaching our cotton goods. For this 
purpose we dissolve, (say two or three hundred 
weight) of the salt in water, and let the whole 
affair settle x the clear liquid which ffoats above is 
the solution we use. One day last summer, li by 
accident, happened to stir up one of the vats where 
this solution is kept ; and was si^pris^ ^ see a 
great evolution of agas ; I hasten^, got a jar, and 
collected a considerable quantity. | found I had 
got oxygen, nearly pure. ,I was perfectly awa^ 
that it is a generally acknowledged fact, that ehlorine 
decomposes water ; but, I never before have noticed 
that fiee oxygen^ was evolved. • If it is only ^ 
secondary discovery — say where I may find the first 
notice of the circumht\iu». a. si.' 
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INFLUENCE OF POINTS IN FJLECTRICITY. 


ELECTRICITY. 

{^tmedfnm page 115.) 

Ws haveia former papers upon tbia subject had 
opi^rtunitiea of fHtnessitig the of, and ex- 
plaining the laws that appertain to the efoetiic fluid 
in numeroua of its phases. It perhaps wiU be now 
requisite to ooilai^er what is this fluid ; for nume- 
rouB questUpis wiU naturally have been asked upon 
this subjeot, and the student will deslreto know not 
merely bow it sots, hut what it is. To satisfy his 
inqiiiries fully is impossible, so Utile do we know 
of its origin. But that is the case alio with heat 
and light, , We know them but from their efTaets^ 
we can calculate thtir pewera, but thgir origin 

WOL. II, — ^NO.;XXX. 


escapes ns. All therefore that call be urged is 
supposition, supported it may be" by Sufficient ar- 
gument and experiment to go. far to change that 
theory into proof. 

The first great ^estion that arises is — Is the 
electricsl fluid matenal ? Or, in other words, Is it 
a aubatance ? We are inclin^ to think that it is, 
and the following remarks and HtuatraBons seem to 
confirm the opinion. 

It is subject to compression and dilatation, as we 
see in the positive and negative aides of a maffidhe 
•r in a oharg^ phial. 

Its attractive and repnlaive power is not positive 
but relative to the particular state of acoumi^tioa 
in»whichthe apparatus exists. It immpreai^ the 
air iBits passage through it as is seen ip the spark 
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-^the noise of which is only the collapse of the 
displaced air to its former state of quiescence. 

A stream of the fluid issuing from a point meets 
with so considerable a resistance in passing into the 
air, that, by the re-action of the latter, the point 
whence the fluid issues is immediately pat in motion, 
If so situated as to be capably of it. 

A still stronger illustration is the direct i^uence 
of a stream of positive electricity when projected 
against a suspended or slightly-bdanced substance. 
For example, as follows : 

Ex, Z\. ^Electrical Breeze , — Stand a card up- 
right upon a table, by a little narrow foot made of 
cork, so that but a slight force is necessary to over- 
turn it. Hold towards one side of tills a point 
connected with the prime conductor of an electrical 
macliine. Clfiarge the conductor by turning the 
handle, when the fluid issuing from the point will 
blow down the card. — Fig. 1. * 

Ex, 32. — The card, instead of being supported 
upon a stand, may be suspended by a flue wire, or 
a linen thread, from the ceiling — when, according to 
the strength of the fluid, the card will be repelled. 
—Fig. 2. 

Note, — ^The card must not be suspended by silk, 
because it would then become charged, and the 
effect exhibited would be an illustration of repul- 
sion between two charged bodies, and not be depen- 
dant upon the mechanical force of the fluid. 

Ex. 33. — Electrical Extinguisher, — Hold near 
to the charged point r. fresh snuffed lighted candle, 
the fluids if strong, will readily blow the flame out. 

Ex bA,^lillcctrical CebtreO.— Hold the charger 
oint near the face, and not mereiy will the hair be 
lown aside, but the person will have a sensation 
over his face like that of cobwebs, and hear a 
whizzing or hissing noise. 

Ex, — Electrical Boat, — Hold the charged 
point towards the sails of a small vessel floating in 
u basin. The issuing of the fluid will occasion the 
vessel to float away from it. — Fig. 3. (The sail 
should be of white paper.) 

Ex, Z6,-^Elecirical Vane. — Make a vane or 
wheel of paper, or thin pasteboard, (such as is 
represented in Fig. 4 :) and suspend it by a pin 
upon a piece of brass at the centre. Hold the 
positive charged point towards one side of it. and 
opposite the floats, when the wheel will be put into 
rapid rotatory motion. The wheel may be sus- 
pended vertically, (as in Fig. 5,) instead of hori- 
zontally, and a system of wheel-work put in motion 
by the same means. 

Ex, 37. — Electrical .^m5.-«>Fig. 6 represents 
the electrical bomb— the firing of which, if firing 
it can be called where no fire is, is accomplished by 
a strong sbosk of a large Leyden phial or battery 
sent through it. The bomb is made of ivory, with 
a small short bore in it, so formed that the bail, 
which may be of iVorv or cork, may be imbedded a 
trifle more than one half in the bomb, and a cavity 
of a smaller size be behind it, with two wires 
entering this small cavity. When a strong shock is 
passed througli these wires, the air withinside win 
be agitated, and throw out the bal). 

Ex, 3^.— Piereiny a Phial qf OiL— Proctire a 
ftkin phial, partly fill it with oil, and let a wire, 
a ball at, one end, and a point at the other, pass 
through' the cork, so far that the point shall touch 
the hide'df the phial about half an inch below the 
soffaee of the oil ; ))ut the thumb against the glass 
opposite where tiie point is, and take with the baB a 
strong spark from the conductor, ' the fluid will by 


its momemtum pass through, and make a small hole 
in the glass 'op^site the thumb. 

]in these experiments it is to be remarked, that a 
positive point is always to be' employed, for it has 
already been shown (page 114) how much more in- 
fluential is the directive energy from this, tbsBi 14 
that from the negative side of the apparatus;' 
Many other experiments . might be devisA for UiS 
same purpose ; the two following show the direction 
in which the electric fluid traverses, and are not merdy 
illustrations of the mechanical force we are now 
conside^ng, but also go far to show that there is 
but a single fluid, and not two as some philosopher^ 
have supposckl. 

Ex. 39.-— Construct an apparatus, such as Is re- 
presented in Fig, 7. There being a small metal cup 
at each side, supported by a glass rq^, and a lighted 
candle in the middle between them. Into each cup 
put a small piece of phosphorus— connect one chain 
with the prime conductor, and the other with the 
cushion. Turn the* machine, and the fluid will pass 
from the positive cup to the ligh^d wick, and 
driving this forwards against the opposite *cup will 
soon heat it so as to fire the phosphorus, while tlierc 
will appear no emanation of the fluid from the 
negative cup. 

Ex, 40. — Fig. A|Kpre,sent8 an apparatus similar 
to the last, exceptxhat it has wires instead of cups, 
and a light Vertical wheel in the centre. Upon 
connecting thq wires with the different parts of the 
luacbino^ and putting it in motion, the wheel will 
turn from the positive U the negative side. 

These effects are purely mechanical, and are 
produced by the current of fluid passing to its 
destination. '>^'"hen the fluid is accumulated by 
means of the Leyden jar, the mechanical force is 
proportionably increased, as we shall have nume- 
rous occasions of witnessing as we pass ony'ards in 
discussing the effects of accumulated electricity. 

(To be, continued.) 

t 

MANUFACTURE OF PHOSPHORUS. 

Put 1 cwt. of finely ground bone-ash, such as is 
used by the assayers, into a stout tub, and let one 
person work it into a thin pnp with twice its weight 
of water, and let him continue to stir it constantly 
with a wooden bar, whil4* another person pours inio 
it, in a uniform but very slender stream, 7fi^l^nda 
of concentrated sulphuric acid. 

The heat thus excited in the dilution of the^d, 
and in its reaction upon the calcar^iOUB base, is 
favorable to the decomposition of the bone phos- 
phate. Should the resulting sulphate of Ume be- 
come lumpy, it must be reduced into a un^orm 
paste, by the addition of a little water from time to 
time. This mixture must bumade out of '^ors, m 
under an open she^' on oceouut of the Wboaie 
add and other offensive gases which «re extricatfsA 
At the enll of 24 hours, the pap may be t|diine4 
with water, and, if convenient, h^ted, wi^ careful 
ztiiring, to com{dete the chemical ehgnge» a 
square pan made of sheet lead, simply folded up et' 
tbeddes. Whenever the paste has lost.itji gnmuUr 
character, it is ready for transliBr into a series of 
casks, to* he further, diluted and settled, wherqhf 
the clemr 8iq)erphpSPhate of .lime may bq run 
a syphon from the deposit of gypsum* More wa^ 
must the^ be mixed vi%.0ie predpitateT siih^ 
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sif!«oo» of whidii the svpeniatant liquor is again to 
be ^^rawn off. The akilfol operator employs t^e 
weak aOid from one cask to wash the deposit in 
ai^ther, ,aiid thereby saves fuel in evaporation. 

*Tlie ooiiected liquors being put into a leaden, or 
preferaldy a copper pan, of proper* sligiensions, are 
to be concentrate by steady eoullition, till the cal- 
careous deposit becomes considerable ; after ^ 
whole has been allowed to cool, the clear liquor is 
to be run off, the sediment removed, and thrown on 
a filter. The 'evaporation of the clear liquor* is to 
bo jnrged till it acquires the oonsisteuce of honey, 
lleing now weighed, it should amount to 37 pounds. 
One-fourth pf its weight of charcoal in fine powder, 
that is» about 9 pounds, are then to be incorporated 
with It) and the ipixtore is to-be evaporated to dry- 
ness in a cast-iron pot. A good deal of sulphurous 
acid is disen^i^ed along with the steam at first, 
from the reaction of the aplphuric acid upon the 
charcoal, and afterwards some sulphuretted hydro- 
gen. When tbit mixture has become perfectly dry, 
as shown ffy the redness of the bottom of the pot, 
it is to be allowed to cool, and packed tight into 
stoneware jars fitted with close covers, till it is to 
be subjected to distillation. For this purpose, 
eaithcn retorts of the best quali|^, and free from 
air-holes, must be taken,- and evenly luted over 
tlieir surface with a compost of fire-clay and horse- 
dung. When the coating is dry au^ sound, the 
retort is to be two-thirclte filled with the powder, 
and placed upon proper supports in the laboratory 
of an air-fumace, hai^g its fire placed not imme- 
diately beneath the retort, but to one side, after the 
])lHn lOf a revei^ratory ; whereby the flame may 
play uniformly round the retort, and the fuel maybe 
supplied as it is wanted, without admitting cold air 
to endanger its cracking. 

To the beak of the retort properly inclined, the 
one end of a bent.copper tube is to be tightly luted, 
while the other end is plunged not more than one 
quarter of an inch beneath th% surface water 
contained in a small copper or tin trough placed 
beneath, close to the side of the furnace, or in a 
wide-mouthed bottle. It is o# advantage to let the 
water be somewhat warm, ih order to prevent the 
concretion of the pfiosphorus in the copper tube, 
and the consequent obstruction of the passage. 
Should the beak of the retort appear to get filled 
with solid phosphorus, a bqpt rod of iron may be 
h^atedy-^and passed up the copper tpbe, without 
removing its end from the water, if e heat of the 
furnxrs should be most slowly raised at first, but 
afterwards equably maintained in a state of bright 
ignition. After 3 or 4 hours of steady firing, 
carbonic add and sulphurous acid gases are evolved 
id’ considerable abundance, provided the materials 
had not been well dried in the iron pot ; then 
sulphnretted hydrogen^ makes its appearance, and 
next phosphuretted l^^drogen, which laft should 
continue during the whole of the distillation. 

The ffrfhg should be regulated by the escape of 
^ remai'kable gas, which ought to be at the rate 
0^' about ^ bhbbfei pfir eecohd. If the discharge 
domes tojbe Ihtdinipted, it is to be ascribed* either 
to^ihe toniperktttird being too low, or to the retort 
crackedj ' hhd if upon raising the hest 
iltociently no rabbles appear., it is a proof that 
ftilh ipparkUB has bbeoihe demetii^, ana that ft is 
hej^esS to con^ue^ the 0 {«ratioii. In feet, toe 

^^agedimt of the’flre;' vdSidi must be fncdssantfy 
watched, and fed by the successive introduction of 


fuel, consisting ofwcoke with a mixture of dry wood 
and, coal. 

We may infer that the proeesi approaches its 
conclusion by the increasir^ slowness with which 
gas is disengaged under a powerful heat ; and when 
it ceases to come overi we may cease firing, taking 
care to pibvent reflux of Vater into toe retort, from 
condensation of its gaseous contents, by admitting 
air into it through a recurved glass tube, or through 
the lute of the copper adopter. 

The usual period of the operation upon the great 
scale is from 24 to 30 hourst Its theory is very 
obvious. The charcoal at an elevated temperature 
disoxygenates the phosphoric acid with the produc- 
tion of carbonic acid gas at first, and afterwards 
carbonic oxide gas, along with sulphurdtted, carbu- 
retted, and phosphuretted hydrogen, from the re- 
action of the water present in the charcoal upon the 
other ingredients. 

The phosphorus fells down in drops, like melted 
wax, and concretes at the bottom of the water in 
the receiver. It requires to be purified by squeezing 
in a chamois leather bag, while immersed under the 
surface of warm water, contained in an earthen pan. 
Each bag must be firmly tied into a ball form, of 
the size of the fist, and compressed, under . the 
#ater Ifpated to 130*^, by a pair of flat wooden 
pincers, like those with which oranges are squeezed. 

The purified phosphorus is moulded for sale into 
little cylinders, by meltii% it at the bottom of a 
deep jar filled with water, then plunging the wider 
end of a slightly tapering but straight glass tube 
into toe water, sucking this up to the top of the 
glass, so as to warm it, next immersing the end in 
the liquid phosphorus, and sucking it up to any 
desired height. * 

The tube being now shut at bottom by the appli- 
cation of the point of the left index, may be taken 
from the mouth and transferred into a pan of cold 
water to congeal the phosphorus ; which then will 
commonly full out* of itself, if the tube be nicely 
tapered, or may at any rate be pushed out with a 
stiff wire. Were the glass tube not duly warmed 
before sucking up the phosphorus, this would be apt 
to congeal at the sides, before the middle be filled, 
and thus form hollow cylinders, very troublesome 
and even dangerous to the makers of phosphoric 
match-bottles. The moulded sticks of phosphorus 
are finally to be cut with scissors under water to the 
r^uisite lengths, and put up in phials of a proper 
size ; which should be filled up with water, closed 
with ground stoppers, lAd kept in a dark place. 
For carriage to a distance, *each phial should be 
wrapped in paper, and fitted into a tin-plate case. 


PURIFICATION OP IH^ATER ON SEA 
VOYAGES. 

Whbn long kept in wooden casks, water undergoes 
a kind of putrefaction, contracts a disagreeable stu- 
phureous smell, and becomes undrinkable. The 
influence of the external air is by no means neces- 
sary to this change, for it happens in close vdNls 
even more readily than when freely exposed to the 
atmospherical oxygen. The origin of this impurity 
lies in the animal and vegetable juices, which the 
wdter originally contained in the source from which 
it was drawn, or feom the cask, or insects,, fee. 
These matters easily occasion, with a sufficient 
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Efcdy b 1 <MMO 0 ifaig and dying within a few houra. 
The eiteniive fiumly nC Mallows is another 
heanlifol genvst so arejAM Hibiscus, tbo Lsvatera, 
ahd the,Hany-liock. V/% must not foiget alia that 
4be Cotton and the Came^la, among the species 
of which are those ^^hs whicll j||n>duce the black 
and green tea, are of the dass flonodelphia, and 
like sU others bdonging^to it are wholesome in 
properties. 

JVo/e.— Tamarinds maj be easily grown In a 
%oom t it being only necessary first to iiise them in 
a |bot-bed« The seeds as found in the preserved 
{fakt if not too old, will readily germinate, and if 
pott^ and bronght into an apartment will Uve 
through the aummer> and not only be elegant plants, 
but such as will be seen to close their petals every 
night, and uvSoM thm in the mocning— illustrating 
in an obvious manner the sleep of plants. 

Class XVII.^^Biadilphia. Four orders. 



Stamena united into two bundlea ^ 

• 

The plants here placed, nd less than in somecUsses 
already mentioned, contain outward marks by which 
they may be generally known, namely, their butter- 
fly-shaped flowers, and long pods of seed. There 
are d very great numoer of &is character, not merely 
distributed over the temperate and tropical regions, 
but found here either wild or cultivated. Very 
many of them are thin, delicate, climbing weeds, as 
the^Tare and the Vetch ; others are thickly flowering 
and beautifiil trees and sbmbs. witness the Acacia, 
the Laburnum, the Ebony tree, the Corontlla, the 
Furxe, and the Broom. Smaller plants are also 
common : we all patronise the Sweet Pea, the 
Lupin, the Kidney, the ScarleC, and the Broad Bean, 
the Milkwort, and the Milkvetch. The valuable 
agrionltural plants^the Saintfoin, the Lucerne, and 
the Gover. Our islands alone produce no less than 
80 native species of this class, while there have been 
introduced into cnltivatioi^as many as a thousand. 


Clam XVIII.'— PoLYADBLFHiA. Two Orders. 



Ststnsns in several bundles, 
f ^ e 

V *. 

An, exceedingly small clais of showy and nselal 
plants. BeadA in the first order by the Chocolate 
tree. Those splendid green-house plants, the 
various Melriencas, commence the second order, 
ehortiy Ibllowed by the genus Cltra---<iifferent 
of whidi are so esteemed^ as the Oraiu^, 
Lemon. Jime, Citron^ pod Sheddoek. The native 
Folvidripboaa plaal^ere confined to tiie genua Hy-^ 
penontn or St John’s-wort, a showy, yeUow, in* 
teresting Amily of plants. / 


Qau XlX.-^TWOB2nisxA. Five orders. 

e e 

Stamens united together by fhetar anthers. 

^ 1tV». id 

This is a perfectly natural arrangement of plantif 
which are totally different in charaetw from alt 
others. Their fe^wers, (such we shoulff call them, 
if applied to other plants,) are in reality bunches ef 
flowers all upon one receptacle, tberelbve called 
compouTui flowers. The Daisy and the Dandelion 
are well-rein^bered instances. The gardens owe 
much of their beauty, particular in the autumn, 
to plants of this description. Were the splendid 
Dahlia, (pronounced Dal-ia, not Pa«lea,) the only 
plant, it would redeem the class fipom neglect ^ 
but this is not all, an infinite multitude of plauta, 
mostly well-known and some of them of sur- 
passing beauty, attract our attention before passing 
onward. Among them are the l^ettuce, the 
fHawkpeed, the Succory, the Burdock, and the 
Thistle, the Artichoke, the Cacalia; the Lavender 
Cotton, the Tansy, Wormwood, Everlasting 
flowers of various kinds, the ColPs-fiMt-Groundsel, 
the great family of the Aster or Starwort, 
Michaelmas Daisy, the Golden Rod, Cineraria, 
Inula, the different Marigolds, the Zinnia, the 
Clirysanthemum, Feverfew, Chamomile, Yarrow, 
the Sunflower, the Rudbeckia, the Coreopsis, and 
the Com Cockle. Almost alUhese plants are bitter, 
and none of them poisonous. 

The numerous genera are distinguished from each 
other chiefly from the differences observable in tlie 
receptacle, the calyx, or involucre, and the seeds, 
aecording as they may be bare, or crowned with a 
pappus. 

(Ho de 'conHnved.J 


ASSAYING OF METALLIC ORES. 

(Meoumed from poge 144, and eonahided,) 

Cobalt Ores , — Free them as much as possible 
from earthy matters by well washi^, and from 
sulphur and arsenic bg roasting. . 'nie ore thus 
prepared is to be mixed with three parts of black 
flux, and a little decrepitated sea-salt: put the 
mixture in a lined crucible, cover it, imd place it in 
a forge-fire, or in a hot furnace, for tms ore is very 
difficult of fusion. 

When well fused, a metallic regnlus will be found 
at the bottom, covered with a scoria of a deep blue 
color : as almost all cobalt ores contain bismuth, 
this is reduced by the same operation as the regalus 
of cobalt ; but as they are incapable of riimnically 
uniting together, they are always found distinct from 
each other in the crucible. The regulns of bismuth 
having a greater specific gravity, U always at the 
bottom, and may be separated by a blow witli a 
baimner. 

In tho Humid Wap, — * solution of the ore 
in nitrous add, or aqua^regia, and evaporate to 
dryness; the r^uum, treated with the acetous 
acid will yield to it the cobaltie part ; the arsenic 
should be first predpitated by the addition of water*. 
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Merewfial Oret.— The calciform ores of mercury 
are eaaily redact without any addition. A quintd 
of the ore it put into a retort, and a receiver luted 
on, containing some water ; the retort is placed in 
a sand-bath, and a sufficient degree of heat given 
it, to ibree over the mercury which is condensed in 
the water of the receiver. ^ f 

Sulphurated Mereu/rial Ores . — ^Ihe sulphureous 
ores are assayed by distillation in the manner above, 
only these ores require an equal weight of dean iron- 
hlings to be mixed with them, to disengage the 
sulphur, while the heat volatilizes the mercury, and 
Iforces it into the receiver. These ores should 
likewise be*tricd for cinnabar, to know whether it 
will answer the purpose of extracting it from them : 
for this a deteiminate quantitv of the ore is finely 
powdered and put into a glass vessd, which is ex- 
posed to gentle heat at first, and gradually increased 
till nothing more is sublimed. By the quantity thus 
acquired a judgment may be formed whether the 
process will answer. Sometimes this cinnabar is 
not of so lively a color as that which is used in 
trade ; in this case it may be refined by a second 
sublimation, and if it be still of too dark a color, it 
may be brightened b^ the addition of a quantity of 
mercury, and subliming it again. . 

Humid Aesay qf Cinnabar . — ^The stony matrixfll 
should be dissolved in nitrous acid, and the 
cinnabar, being disengaged, should be boiled in 8 or 
10 times its weight ^ aqua-regia, composed of 3 
parts nitrous and 1 of muriatic acid. The mercury 
may be precipitated in its running form by zinc. 

Silver Ores.— Take the assay quantity- of the ore 
finely powdered, and roast it well in a proper degree 
of heat, fipequently stirring it with an iron rod ; 
then add to it about d6uble the quantity of granula- 
ted lead, put it into a covered 'crucible, and place it 
in a furnace ; raise the fire gently at first, . and 
continue to increase it gradually, till the metal 
begins to work ; if it should appear too thick, make 
it thinner by tlie addition of a little more lead ; if 
the metal should boil too rapidly, the fire should be 
diminished. The surface will be covered by degrees 
with a mass of scoria, at which time the metal 
should be carefully stirred with an iron hook heated, 
especially towards the border, lest any of the ore 
should remain undissolved ; and if what it adherent 
to the hook when raised from the crucible, melts 
quickly again, and the extremity of the hook, after 
it is grown cold, is covered n^ith a thin, shining, 
smooth crust, the scorification is perfect ; but, on 
the contrary, if while stirKng it, any considerable 
<damminess is perceived in the scoria, and when it 
adheres to the hook, though red hot, and appears 
unequally tinged, and seems dusty or rough, with 
grains interspersed here and there, the scorification 
is incomplete ; in consequence of which the fire 
riiottld be- increased a little, apd what adheres to 
the hook should be gently beaten off, and returned 
nith a small ladle into the crucible again. When 
sbbrification is perfect, the metal should be poured 
Into a cone, previously rubbed with a little tallow, 
aild when it becomes cold, the scoria may be sepai^- 
ted bf a few strokes of a hammer. The button is 
thb produce of the assay. 

JBjp Vupeltafion . — ^Tiske the assay quantity of ore, 
roast and grind it with an eqnal portion of litharge, 
divide it Into 2 or 3 parts, and wrap each np in a 
sfefalf piece Of paper; put a cupel prenqusly 
sbasouM under a muffie, wi^ abomf '6 times' the 
^ttifbtity of ‘ lead updn it. 'When the lead b^ns to 
work, carefully' put one of the papers upon it, and 


after this is absorbed, put on a second, and so oh'tiV 
the whole quantity is intgsduced ; then thM^, 
and a^the scoria is forin^, it will be t^en up by 
the cupd, and at last the silver will remain, alone. 
This will be 'the produce of the assay, unless the 
lead contains a i||BU portion of silver, which may 
be discovered by puttmg an equal quantity of the 
same lead on another cupel, and working it od at 
the same time ; if any silver be producedrit must be 
deducted from the assay. This is called the witness^ 
/fi the Humid fFup.— Boil vitreous silver ore iir 
dilute nitrous acid, using about 25 times its weight, 
until the sulphur is quite exhausted. The silv^ 
may be precipitated from the solution by marine 
acid, or common salt ; 100 grains of this precipitate 
contain 75 of real silver ; it contain any gold it 
will remain undissolved. Fixed allPaUes precipitate 
the earthy matters, and the Prussian alkali wHl 
show if any other metal be contained in the solution. 

To Assay the value qf Silver . — ^The general 
method of examining the purity qf silver is by 
mixing it with a quantity of lead proportionate to 
the supposed portion of alloy; by testing this 
mixture, and afterwards weighing' the remaining 
button of silver. This is the same process as 
gefining silver by cupellation. > 

It is supposed that the mass of silver to be 
examined, consists of 12 equal parts, called penny- 
weights ; so tj)at if an ingot weighs an ounce, each 
of the ivirts will be l-12th of an ounce. Hence, 
if the mass of silver be<pure, it is called silver of 
12 penny-weights ; if it coptaiki l-12th of ita 
weight»of alloy, it is called silver of 11 penny- 
weights: if 2-r2ths of its weight be alloy, it is 
called silver of 10 penny-weights, which parts of 
silver arc called 5 penny-weights. It must be 
observed here, that assayers give the name penny- 
weight, to a weight equal to 24 real grains, which 
must not be - confounded with their ideal weights^ 
The assayers’ grains are called fine grains. An 
ingot or fine silver, 'br silver of 12-penDy-wrights 
contains then, 288 fine grains ; if this ingot contain, 
l-288th of alloy, it is said to be silver of 11 penny- 
weights and 23 grains ; if it contain 4-288ths of 
alloy, it is said to be 11 penny- weights, 20 grains, 
&c. Now a certain real weighf must oe taken to 
represent the assay weights : for instance,. 36 grains 
represent 12 fine penny-weights ; this is subdivided 
«into a sufficient number of other smaller weights^ 
which also represent fracuons of fine penny-weights 
and grains. Thus, 18 real grains represent 6 fine 
penny - weights ; 3 real grains sepresent I fine 
penny-weight, or 24 grains; a real grain and a 
luLif represents 12 fine grains ; l-32nd of a real 
grain represents a quarter of U fine grain, which is 
only l-752nd part of a mass ot 12 penny-weights. 

Double Assay qf'SUver.^li is customary tO' 
make a double assay. The silver for the assay 
should taken from opposite sides of* the ingots 
and tried on a touch-stone. Assayers know pretty 
nearly the value of silver merely the look ^ Bie 
ingot, and stUl better by the test of the tonefr^stoae; 
The quantity of lead to be added Is regulated by 
the portion of alloy. < 

The cupel must be heated red hot half 'an 
hour before anymetal is put upon it, by whi^ qll 
moisticre is expeUed. When the Ottpel Is aligort 
white ^ put. into it,' and,. the.. fist 

inmjtssed till ihie lend heiobmes. red bot» sinobtng,^* 
apd ea^ted by a motiim of eti its parts,' esHbd its 
drooMtion. Then the sUvei jt to be put on.tb# 
cupel, and the fire continued till the silver has 
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faltered the lead t and when the mass circulates weU, 
the beat ihust be finished by idcsuig more or 
less #e door of the assay furnace. The heat 4 Aould 
be regulated, that the metal oh its, surface may 
appear contex: and ardent, while tiie cupel is less 
red; that the smoke shall rise to the roof of the 
muffle ; that undplatioiiB ihsll be made in- all direc- 
tions ; and that the middle of the metal shall ajipear 
smooth, with a small drde'*of litharge, which is 
continually imtnbed by the cupel. By this treatment 
the lead and alloy wiU entirety be absorbed ^y the 
cupel, and' the silver become bright atod smning, j 
it said to listen ; after which, if the 
operation has been weu performed, the silver will 
be covered with rainbow colors, which quickly 
undulate and cross each other, and then the bottom 
becomes fixed agd solid. 

The diminution of weight shows the quantity of 
alloy. As all lead contains a small*portion of silver, 
an equal weight with that used in the assay is tested . 
off, and the product deducted from the assay weight. 
This pof^on is called the witness. 

To Aiitay Plated Metals* — ^Take a determinate 
quantity of the plated metal ; put it into an earthen 
vessel, with a sufficient quantity of the above men- 
sttaum, and place it in a gentle heat. When the 
silver is stripped, it must be collected with common 
salt ; the calx must be tested with lead, and the 
estimate made according to the product of silver. 

Ores and Earths e<mt(Miiy Gold.^^a* 1. — That 
which is now most generallv used is by anfalgama- 
tion, the proper quantity isHaken and reduced to a 
powder ; about 1-lOth of its weight Of pure quick- 
silver is added ; and the whole triturated in an Iron 
mortar. The* attraction subsisting between the gol 
and quicksilver, quickly unites them in the form of 
an amalgam, which is pressed through diamols 
leather; the gold is easily separated from this 
am%am, by exposure to a proper degree of heat, 
which evaporates the quicluilver, and leaves the 
gold. This evaporation should be made witfi luted 
vessels. * 

This is the foundation of all the operations by 
which gold is obtained from the rich mines of Peru, 
in Spanish America. ' • 

No. 2. — ^Take a ^antity of the gold-sand, and 
heat it red-hot, qnehoh it in water ; repeat this two 
or three times, and the color of the sand will become 
a reddish brown. Then mix it with ttrice* its weight 
of litharge, imd revive thp litharge into lead, by 
adding a small portion of charcoal-dust, and ex- 
posing it to a proper degree of heat ; when the Iradn 
revives, it sepm^s the go^d from the sand ; and 
the freeing of* the goM fri)m the lead must be 
afterwards performed by Cuprilatibn. 

No. 3. — Bergman assayed metallic ores con- 
taining gold by mixipg 2 parts of the ore, well 
pounM and wwhed, with of litharge, and 3 of 
glass ; covering the whole with common salt, and 
melting, it ib a smiib’a forge, in a' cpvered Iruciblw; 
h^ then opened the crucible; put a nail into it, and 
continued Uf do so, till the irdn was no longer 
attacked. The lead was thus predpitstod which 
contained the g^ and was afterwards separated by 
cupellation. 

HundM>^Ajs^ qf Oold miked with Martial 
IV*ffef.*<-l>isao]fe,the ore in twelve times Its 
weight of d^ttte kitrooi add, gradually added; 
place it in a proper degree of beat; this takes up 
ti.n soluble and leaves the gold nutonohed, 
with the inpbleble.matrix, ftoni which it may be 
tenanted by dqnt regia. The gold may be again 


separated from the aqua regia by ponring ether upon 
it ; the sther takes up the gold, and by being burnt 
Off leaves it in Its metallic state. The solution may 
contain iron, copper, manganese, calcareous earth, 
or argil ; if it be evaporated to dryness, snd re- 
siduum heated to redness for. half an hour, volatile 
alkali fill extract the coj^per;' depblogistlcated 
nitrous add, the earths ; . jihe soetoqs add, the 
manganese ; and the marine add, the calx of iron, 
the sulphur floats on the first solution, firoin which 
it should be separated by filtration. 


CHEMICAL TESTS. 

Trstb are suSstances which detect tlie presence of 
other substances in combination with any solvent, 
or known coihponnd body. Their action depends 
on the affinity existing between the substance added, 
and any component part of the body under trial ; 
whereby a new compoutd body Is formed, differing 
essentially both from the test and the body acted on. 

Test for Alkalies. — If a few dro^s of tincture of 
turmeric are poured .into any alkaline solution (of 
potass, soda, or ammonia,) the beautiful yellow 
^ color of the tincture will be converted to a deep 
brown. As a more convenient test, a piece of paper, 
linen, or cotton stained by tincture of turmeric (and 
kept dry for experiment) may be dipp^ in a solution 
of either soda, potass, or ammonia ; on withdrawing 
the test paper, the part immersed will be brown 
instead of yellow. 

Litmus Paper a Test for .rietdt*— This paper is 
prepared in the same way as the tormerio paper, only 
that in this case, tinctnrfi of litmus is used. It is 
an excellent test for the presence of all the acids 
except the prussic. By these, its fine blue color is 
Invariably converted to deep red. 

Test fir Carbonic Acid. — Dissolve some car- 
bonate of potass in water, and dip a piece of litmus 
pap 'r in the solution ; it will assume a dark blue 
colo If it be now withdrawn and held over the 
vessel, at the same time that sulphuric acid is 
dropped into it ; the wetted part of the paper wili 
be converted from blue to red. This change arises 
from the disengagement of the carbonic, by the 
Bulphuric acid, which seising upon the potass, 
drives the carbonic acid off with eflfervescence. 

Proof that Potassium is the Bdse qf Potass^ and 
Sodium of Seda. — ^Dipua half sheet of tumeric 
paper in a basin of disSUed water, and shake off 
the superfluous drops : spread it on a dudlow plate 
, and drop on it a large globule of potassium, or 
sodium. Eiriier of these will immemately com- 
mence a rapid motion in all directions on the paper, 
staining it of a dark brown color, in lines, u it 
moves along. Here the potassium or aodinm having 
a great affinity for oxygen, combines with it 
wherever it is to be found in a weaker state of 
sffiniiy^for any other substance thhn for its^ In 
this case, the distilled water is deqomposed, and its 
oxygen set free : the oxygen com^ning with the 
metol. The brown color of the ataSiv an the paper, 
is owing to the action of a nqnv ibroied substance 
on the vegetable coloring matter of the turmeric. 
This sew substance is & ^oxide it potassium, or 
sodium ; or as they arsi nsnal^ eslled,. potass or 
bo 4&» Therefore potass or sodb being slkslies have 
the characteristic effect of alkaltoi on this coloring 
matter* 
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Te^t for Iodine * — Dissolve a drachm of starch 
in half a pint of water ; add about five grains of 
iodine in another half pint : on mixing the sola*- 
tionsy a beautiful blue color will i>ervade the mixture, 
and in a short time a precipitate of tlie same color 
will take place ; which is iodine of starch. The 
blue color is indicative of ‘saturation ; bo*: if the 
starch prevails, it will have a violet hue, and if the 
iodine is in excess, the color will incline to black. 
If in any liquid containing iodine be combined with 
another substance (besides water) it must be first 
set free, by adding to the liquid a few drops of 
sulphuric acid ; and then pouring in the solution of 
starch. In this way a half millionth part of iodine 
may be discovered in any liquid. 

Sulphuric ^ Acid and Barytes^ 'fesia for each 
other * — Make a solution of twenty grains of muriate 
of barytes in more than half a wine-glass of pure 
water : dip the point of a straw into a phial con- 
taining sulphuric acid and immerse it in the wine- 
glass. The whole liquid will^ become white like 
milk, this precipitate will soon fall ‘(o the bottom, 
being heavy and very insoluble. Here the sul- 
phuric acid suddenly seizes upon the barytes ; 
forming sulphate of barytes : at the same time 
driving off the muriatic acid. The vapour of the 
latter may be identified by holding the nose over 
the glass at the instant of dccorn^iosition. This 
experiment may be reversed by adding some of the 
solution of muriate of barytes to a glass of very 
diluted sulphuric acid. 

Teats for Lime , — Into any transparent liquid 
sufipected to contain lime, pour a few drops of a' 
solution of fluate of ammonia : a plentiful white 
precipitate of fluate^ of lime (Derbyshire Spar) 
will fall down in the liquid. 

Pour into a solution of lime in any acid (muriatic 
ifor example,) some of the solution of oxalate of 
■ammonia; an immediate precipitation wdll take 
place of an insoluble salt: the oxalate of lime; 
muriate of ammonia will be held in solution. It 
is more proper and convenient to use the oxalic 
acid in combination with ammonia, as this alkali 
eerves to saturate the acid which has been just 
disengaged from the lime : otherwise this acid, if 
in excess, will redissolve the lime. Oxalate of 
potass also is an excellent test for lime. 

Test for Sulphate of Lead in Sulphuric Acid , — 
As sulphuric acid, in (he targe wayy is made by 
combustion of sulphur with nitrate of potass in 
leaden chambers, the superficial parts of the lead 
are often dissolved by it ; thus forming sulphate of 
lead, small portions of whicli are held in solution ^ 
by the acid, •when sold in the shops. To detect ' 
this adulteration, pour a drachm of the acid into a 
tumbler of distilled water ; if a white precipitate 
falls down, it is a proof of the presence of lead. 
The affinity of water for sulphuric acid is the cause 
of this precipitation. 

7>9tfor Mphaieqf Lime in Water . — Although 
sulphate of Ume is so* insoluble a salt, that an ounce 
of cold water will hardly dissolve one grain of it, 
still it is surprising, what quantities of it are held in 
solution In great bodies of water. To discover this 
salt, i^d to a tumbler of Thames, or. New River 
water, a drachm of the solution of earbonate of 
potass. An abundant precipitate of eitffbonate of 
Ume will instantly take place. Here there is^an 
instance of double decomposition: tiM earbonio 
acid combining with the lime, and the sulphuric 


acid quitting the lime for the potass. The carbo^ 
nate of lime being very insoluble is precipitated | 
and the sulphate of potass being soluble in %ater, 
remains in the clear liquid. In analysing mineral 
waters, carbonate of pota.<is is an excellent test, on 
account of this nroperty of rendering them milky, 
if they contain ^Iphate of lime. 

General Test for the Metallic Into any 

solution where a metal is suspected to exist in com- 
bination, ))our a few drops of prusslate of potass : 
stir th€ mixture. If ajprecipitate falls down, it is a 
proof of tlie presence of some metal, as this salt 
has not the power of precipitating salts, of which 
the earths form component parts. The color and 
quantity of the precipitate will serve with the 
assistance of future tests, to demonstrate the name 
and nature of the metal. 


MISCELLANIES. 

New Method cf Taking a Fac^simile. — Paste 'a 
piece of white paper on the inside bottom of a 
porcelain plate ; write upon this paper with com- 
mon ink, and before it is dry sprinkle upon it very 
hne powder of gum-arabic, which will afford a slight 
relief. When the ink is dry, brush off the super- 
fluous glim, '*aud pour into the plate a melted 
compound of 8 parts bjsmuth, 7 of lead, and 3 of 
tin ; which is fusible at the boiling temperature of 
water. Cool it rapidly, to prevent crystallization. 
A couiitor-impression of the writing is thus obtained ; 
and by dissolving off the gum in tepid water the 
plate presents characters, which viewed by a lens 
are very legible and beautiful. From this plate, by 
means of common printing ink, true fac-similes'of 
the original writing may be produced. Writing 
already dry may be copied in the same way, by 
going over the letters with a pen dipped in a very 
weak solution of gum — then sprinkling it with the 
powder, and proceeding as before. The only re- 
quisite precaution in this metallo -graphic operation 
is, that the metallic plate must be of an even thick- 
ness, and that the surface on vrhich the characters 
are traced roust be perfectly smooth. 

Preservation of Walls from Bampiysss.^K com- 
position of one part w^x, and three parts of oil, 
previously boiled, with a tenth of its weight of 
l^litharge, spread over a wall in a melted state, is a 
durable and effectual preservative from injury by 
dampness. When this coating is to be spread upon 
stone, or other porous matter, it should be heated 
once or twice previously,' which may be accomplished 
by the partial application of a portable furnace. 
The composition is then more cifectnally absorbed. 
Surfaces j 9 f plaster or gypsum, such as walls, busts, 
reliefs, £c., may in the same manner be preserved 
from injury. If the cost of wax is an object .of 
importance, resin may be used as a substitute. One 
part of drying oil, and two or three parts of rosin, 
form a suitable composition. They may be melted 
together in an iron or earthen vessel, taking care to 
manage the heat so as to prevent bpifing ever. 
Statues of plaster may be safely eaf^cued to the 
weather, if well covered with this ceiAeiit, and If 
the latter be mixed or compeuttded'iniHtli metallic 
soap, various eiriors may be given to tifo statue, so 
as to make it resemUe marble and other durable 
mat^als. 


Lonoom Priiitet) by 1>. Feancii, 6, Whits Horae Lane, Mite End.-^Fublished by W. Bbitia::!, 11, Paternoster Bow, 
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COUNT VAL MARINO’S PATENT FOR 
MAKING GAS FROM TAR, &c. 

My invention relates, first, to a mode of manufac- 
turing gas for the purpose of light, from coal and 
other tar and oils, and other fatty matters, together 
with water ; and, <• t 

Secondly, my invention relates to an improved 
arrangement or construction of apparatus or burner 
for consuming gas for the purpose of light. And, in 
order to give the best intormation in my power, I 
will describe the apparatus used and the process 
pursued by me in carrying out my invention. And 
1 would first remark, that it is well known that in 
converting tar, oils, and other fatty matters into gas 
for the purposes of light, owing' to the excess of 
carbon it contains, and the consequent want of liy- 
drogen and oxygen in converting such matters into 
gas for the ))urpose of Kgbt, mucli of the carbon 
contained therein cannot be beneficially employed ; 
but it is in fact lost in the process of decomposition, 
owing to the want of a sufficient dose of hydrogen 
and oxygen in order to convert the whole of the 
carbon into carhuretted hydrogen. And in order to 
make up for such deficien«;y of hydrogen and oxy- 
gen, requisite for fully saturating tlu; carbon con- 
tained in the tar, or in any particular oil or fatty 
matter, recourse has been had to the decomposition 
of water, in order to supply such deficien <7 of hy- 
drogen and oxygen ; but up to the present time 
such processes have not*, 1 believe, been successful, 
owing to the nature of the process pursued and the 
apparatus employed. 

Now the first part of my invention has for its 
object a mode of decomposing tar, oils, and other 
fatty ma||er8, dltid alsu< water, whereby I am enabled 
to obtain a more complete combination of the gases 
evolved, and consequently a more beneficial result 
than heretofore has been accomplished. And such 
is the nature of the apparatus and process, that the 
tar, oil, or fatty matter employed is fully decomposed 
by being exposed to highly heated surfaces of coke 
or charcoal, and the water is also fully decomposed 
in suitable vessels or vessel, and acted on by highly 
heated coke or cliarconl or surfaces. The gas pro- 
ducts of the water are, when fully effected, brought 
into a highly heated retort, or such like vessel, filled 
with coke or charcoal, wherein the (h^composing of 
the tar, oils, or fatty matters arc going on, and by 
this process, such is the chemical action and re- 
action of the gases that tlie (‘arboii contained in the 
tar, oils, or fatty matters ua d, bci^ornes fully satu- 
rated, and thus may be obtained the vrholc, or very 
nearly the whole of the carbon, in the state of car- 
buretted hydrogen gas. It is well kiiowm that 
different tars, oils, and other fatty matters evolve, 
when decomposed, different relative quantities of 
carbon, hydrogen, and oxygen, consequently require' 
the decomposition of j|pre or less water to make 
up the deficiency, by sifplying hydrogen and oxy- 
gen sufficient to saturate the excess of carbon, in 
order, under the most favoi'able circumstances, to 
produce carhuretted hydrogen gas for the purposes 
of light. Care must therefore be observed in 
making carhuretted hydrogen gas from tar, or from 
particular oils, or from other fatty matters, to ascer- 
tain how much water the same will require to have 
decomposed. But as an analysis of all, or almost 
all of such matters is to be found in most modern 
chemical works, it will not be necessary to entlir 
more at large into this subject, further than to re- 
mark, that 1 atom of carhuretted hydrogen con- 


sists of 2 atoms of carbon, and 2 atoms of 
hydrogen ; 1 atom of oxide of carbon, consists 
of 2 atoms of carbon and 1 atom of oxygen ; and 
as water, when decomposed, produces 12 \)ct cent, 
of hydrogen, and the rest oxygen, it follows, that 
having ascertained the quantity of carbon, hydro- 
gen, and oxygen contained in the particular matter 
about to be employed in the manufuclurc of gtis, 
the quantity of water required to be decomposed to 
make up the deficiency of hydrogen and oxygen will 
he immediately known. And I would further re- 
mark, that in order to fully and most beneficially 
perform my invention, it is of importance that tile 
retorts or apparatus employed, should be kept at 
ail uniform heat, that is, at a bright white-red heat. 

Descrij)(ion of the. Drawing, t- The drawing. 
Fig. 1, represents the section of three vertical re- 
torts, suitably arranged for performing my invention ; 
and the furnace is suitably constructed for conve- 
niently heating and maintaining the same at an uni- 
form temperature; A, R, and C, being the three 
retorts, one for decomposing the tar or oil, or other 
fatty matter employed, another for decomposing the 
water, and a third for couliniiirig the products of 
the water. It is not however material which of the 
retorts arc used for the sejmrate duties, tlicy being 
all similar. In the arratigement shown, A is the 
retort m which the water is decomposed ; B the 
retort iwwhicl. the tar or oil, or other fatty matter 
is decomposed ; and C is the retort into which the 
gases evolved in the retort A enter, and are further 
decomposed, the object being- fully to decompose 
the water before the products thereof come into the 
retort B, to euinbiue with the products of the other 
retort. D is a vessel containing tar or oil, or other 
fatty matter ; and E is a vessel containing water, 
under which are 2 syphon pipes, which enter inco 
the upper parts of the retorts A and B ; and there 
are cocks on the vessels, J> and £, to regulate the 
supply. The natui;|^ of the retorts, which are of 
cast iron, is dearly sliown in the drawing, each 
retort having a projecting or descending tube G, 
connected at the lower end then^of, within which the 
gratings, which are similar to fire-bars, can he 
raised and lowered, and the cokg or charcoal in the 
retorts rests on these, gratings, which allow of the 
passage of any small ashes or dust of the coke. 

The pipes, Fig. 3, connect the retorts, A and B, 
and B and C, as is clearl^ shown in the drawing ; 
and in using this apparatus the three retorts are 
filled from above, with coke or charcoal, and 
then the ends of the retorts are tp be closed, 
and all things arranged, as shown in the drawing. 

I wmuld here remark, that although I prefer 
that the retort, C, should contain charcoal or 
coke, this is not absolutely necessaryfland it should 
be understood, that I prefer the use of coke in 
conscqueiff:e of its cheapness, and 4che retorts are 
charged with fresh coke every 24 hours ; and 1 have 
found that I am thereby etiabled to retain the tem- 
perature required more readily, the retorts being at 
a good red- white heat, the tar or oil, or fatty matter, 
and also the water, is to be permitted flow, ob- 
serving that the water is allowed to drop*,* in pro- 
portion to the requirement of the other matter 
employed ; and as it is difficult to arrange apparatus 
to perform this operation with nicety, and as .the 
syphon tubes might become more or less stopped in 
working, the simplest and the best practical means 
I am acquainted with for regulating the supply of 
water to the rcquii^'oents of the matter employed 
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is, to have a lighted gas burner near the retort, and 
within sight of the workman, by this means he will, 
from time to time, be enabled to observe whether 
th*e result of his working is according to the desired 
object, and hT he observes that the dame becomes 
more colored than is proper, it will indicate that too 
little water is being supplied, and by this simple 
means, the workman having once set it right, the 
working will go on correctly, unless some impedi* 
meat is offered to the supply of the matter employed 
or the water. There is a pipe attached to tins retort 
]), leading to the gasometer, for it should be under- 
stood that carburetted hydrogen gas thus . manufac- 
tured will not require purifying, which is an 
important advantage appertaining to this mode of 
working. It should be stated that the matter I I 
generally emplo}^ and according to the cost of the 
various matters above mentioned, will, I believe, be 
most advantageous, is coal-tar ; and 1 would observe 
that although I prefer the arrangement of apparatus 
herein d^cribed for the purpose of decomposing 
the mattew anS water employed, 1 do not confine 
myself thereto, provided the mode and process of 
working be retained as herein described. 

I will now proceed to describe the second part 
of ray invention. ^ 

Fig. 4, shows an external view of a gas-burner 
or apparatus for consuming gas, constructed ac- 
cording to this part of my invention *, and 

Fig. 5, is a section thereof- On efamii^'ng the 
drawing, it will be seen thqjb the outer surface of 
the upper part of the burner, fl, is coned, as 
indicated from a to a,* in other respects it is of the 
ordinary construction; and d, is an outer cone 
which carries the gallery for the glass chimney, 
consequently the supply of air for the external 
of the dame will pass between the burner, «, and 
tfie cone, d ; and, owing to the upper part of the 
burner being in the form of a cone, the air will 
rush up ill a direction to pass through the dame, 
and by this means efiect a more perfect combustion 
of gas supplied to such arrangement of apparatus. 

It should be remarked, that 1 am aware that 
ordinary cylindrical burners hi^ve before been used, 
ill combination with an external cone, very similar 
to b. 1 do not clain^ the using of such cone un- 
combined w'ith a coned figure of the outer upper 
part of the burner, as above explained. 

Having thus described the nature of my inven- 
tion, and the manner of ])hrtbrming the same, I 
would remark that what 1 claim, is, first, the mode 
herein described of manufacturing carburetted 
hydrogcurgas, Jrom tar, oil, or. other* fatty matters, 
by completely decomposing the water, before the 
products thereof are permitted to enter into that 
portion of the. apparatus, wherein the tar, oil, or 
other fatty matter is decomposed, and causing the 
conjoined or combined products to pass in contact 
with heated surfaces. t 

Secondly, I claim tl^e method of constructing the 
apparatus for consuming gas, as herein described. 


• NEW ZEALAND FLAX. 

The phormitm tenax of natoralisti. Its com- 
merci^ name has been acquired from the circum- 
Btance of the natives of New Zealand employing it 
in the manufacture of their apparel, cordage, and all 
those purposes for which hemp and flax are used in 
other countries. The strength of its fibres, how- 


ever, greatly exceeds those of the last-mentioned 
vegetable substances ; and, indeed, nearly approaches 
the tenacity of silk. Of this plant there are two 
sorts, — one bearing a red flower, the other a 
yellow. The leaves of both are similar to those of 
the common aloe, bat the flowers are smaller, and 
the clusters more mHnerous. The Zealanders 
obtain the flax from them by very simple and expe- 
ditious means. Tlic fibres are beautifully fine, and 
white, shining like silk ; the cordage made from it 
was found by our navigators to be very much 
stronger than any thing we could produce with 
hemp. With the view of introducing the growth of 
so valuable a plant in this country, Captain Fer- 
iieaux brought over some of the seeds, whieh were 
sown in Kew Gardens, by order of his*late Majesty, 
but unfortunately faili'd. Subsequent lo this 
period, the culture has been very successfully pur- 
sued by our settlers in New South Wales. We are 
indebted to Mr. William Salisbury, of Urompton, 
for the discovery of this identical plant, growing 
indigenously in the south of Ireland, where it 
flourishes luxuriously.* This discovery will pro- 
bably' prove, ultimately, of the utmost importance 
to Ireland, where the poor may be profitably em- 
ployed, both in the culture and subsequent manu- 
facture. Mr. Salisbury observes, that ])lunt8 of 
three yeans old, will, on an average,' yield thirty- 
six leaves, besides a very considerable increase of 
off-sets; which leaves being cut down, at the time 
of clearing the quarters in the autumn, are found 
to spring up again in the following summer. 

Respecting the produce, the same gentleman 
states, Six leaves have produced me one ounce 
of fibres, when scutched p.^rfectly clean and dry; 
at which, an acre of land plaifled with this crop, at 
three feet distance from plant to plant, will yield 
rather more than sixteen hundred weight per acre, 
which is a very great ])roduee compared with that of 
hemp or flax. New Zualiind flax may he scutched 
witli little labour or trouble, and may be performed 
by persons in common. The leaves should be cut 
when full grown, and maix'rated for a few days in 
stagnant water, and then pa‘«sed under a roller 
machine properly weighted ; by this process the 
fibres become separated, and if washed in a running 
stream, will instaully become white. When the 
fibres are thus scuicbed clean and dry, any kind of 
friction will cause them to divide into any degreo of 
fineness in the 4«r/c, so far even, ns to cottonize ; 
whereby it is fitted to all the purposes to which 
hemp and flax are substilkited.’^ 

This plant is, at jirescnt, under cultivation in 
several parts of Knglaud and Wales. It will grow 
*in either a moist or a di y soil ; ou aahill, or in a 
valley, bat most hixurioUftly where there is an 
abundance of moisture. 

* This is un error, th(> iiisnit is not indssri'nous to Ireland. 
— Ep. « 

CAUSE OF ELECTRO-MAGNETIC 
ACTION. 

The object of the present, our first paper relative 
to the subject of electro-magnetism, is to convey a 
brief, but comprehensive view of the scientific 
principles upon which the deflections and rotations, 
which it is the object of its experiments to exhibit, 
chiefly depend, leaving their fiirther illustration to 
futifre opportunities ; giving, however^ a sufficient 
explanation of its laws to enable our readers to 
understand the reason of the effects they witnessi 
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and to calculate before-hand the result of such 
machines as they may be constructing. 

It is first to be remarked, that the sun or some 
other cause, is constantly exerting such an influence 
upon the tropical regions, as to occasion a current 
of electricity to pass around the earth from east to 
west. In consequence the inagnct is divert id from 
this course, and takes a direction of north and 
south. What exists in nature we can imitate arti- 
ficially, and if an electrical current be made to pass 
along a wire, it forms around that wire an electrical 
atmosphere. If a magnet be placed within this 
atmosphere, and be left free to move, it will turn 
round until it stands across the electrical current — 
the north pole being in a certain direction, according 
to the way irf* which the fluid traverses. If there 
be several magnets, they will also all turn their 
north poles the same way, and if there be no mag- 
nets at all, yet the conducting wire itself, will for 
the time be in the same condition — one side of it 
being north, the other side of it south. 

This will be easily understood, and lead us to con* 
sider the effect of two wires upon each other, when 
conveying the fluid along them. 

I 1 





Let A B C D be two wires, conveying the fluid 
along them in the direction of the arrows — the 
mi^nets will stand a« represented, the north pole 
being above the wire in both instances. Now take 
away the magnets, and suppose the wires themselves 
to be influenced in like manner — the upper part of 
each wire will be north ; therefore, the parts of the 
wire nearest to each other will be in different states 
— one south, the other north, consequently they 
will attract each other. Thus two wires conveying 
the fluid in the same direction attract each other, 
and if they convey the fluid in opposite directions 
they will repel each other, (sec the annexed cut,) 
in which the two south poles are opposed to each 
other. 

If the conveying wires arc oblique to each other, 
they have a tendency to arrange themselves parallel 
to each other. In the annexed, it will be seen that at 



the ends the north and south will attract each of^er, 
having a tendency to diminish the angle between 
them. At the same time at the top and bottom thq 
iwo north poles and the two sopth poles are opposed, 


and consequently repel each other, and tend to 
increase the angle between them. Again, suppose 
the fluid in the wire C D be conveyed in the con- 
trary direction, (see Fig.) the effect would be the 



contrary, until the wires stand at right angles, when 
they will follow the law as before.pf This law may 
be applied to explain electro-magnetic rotation. 
Suppose a wire A B, and another wire, A O or A C 
suspended near it. When in the position A, with 
the fluid flowing from the centre eastward, it would 
be attracted by the wire A B, and'^that^ end of it 
which is free to move would move to the wire, until 
it gets to O, and when here a double force propels it 
forward, for now S is attracted by N, and N is repelled 



by N, until when it gets again to its horizontal posi- 
tion, when there is only repulsion between N and N. 
This, however, would continue to act, until the 
moveable wire reach the zenith, when attraction 
begins as at first. This, hoy-’ever, would require 
immense force. To assist the attractive energy 
then of the wire, we bend it up at each end, so as 
to be nearer to the moving wire ; and if we wish it 
to have the greatest effa ;t wc must move it in a coil 
quite round the moving wire, and wc shall then 
have an equal attraction of the one side, and re- 
pulsion on the other to move it round, and of 
course continued rotation will be the result. 


A- 



Noie . — Be it observed, that this will only explain 
motion in a horizontal wire, or one suspended in 
the magnetic meridian, but not a wire moving ver- 
tically. 

lliis may be explained as follows: Let the 
next Fig. represent a coil of wire patting in motion 
the horizontal magnet within it : it will not only in- 
fluence the wire, but if the wire were widened into a 
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band it would attract every vertical section^of that 
band. Thus, suppose a skeleton frame made of a 
i^pmber of vertical wires, the coil would attract 
every part of each wire. 



Then any part of the coil being taken, we shall 
see its action upon one particle of the wire O. 
This point O is attracted to D with certain force 
O C, and repelled from E with the force OI. Then 
by the resolution of forces ^hc point O will proceed 
to the opposite angl% of the parallelogram made up 
of these forces, or to B. Tlie same is the elTect 
produced upon any other particle of the wire O. 
Of course <liminishing in intensity as it approaches 
the centre, that being the point most distant from 
N I ; coil. 



locomotion and LOCOMOTIVE 
MACHINERY. 

Locomotive machines, to be moved by human 
agency, we have long desired to illustrate ; but the 
examination of all that we could procure a sight or 
descriptiotfi'of, Aas shown that the taskawould be 
invidious and scarcely useful, such ignorance of the 
laws of mechanics do most of them exhibit. We 
have had several schemes of this kind submitted to 
us, but have declined their insertion, because we 
should have been obliged to have pointed otit their 
imperfections also ; and it would have been an 
odious employment to display the faults of those 
who had wished to contribute to the utility of our 
pages, and to whom our thanks were therefore due. 
We are aware that several friends and correspon- 
dents are at work in hopes of accomplishing the 
desideratum of a manumotive carriage ; but before 
they spend their time and money, we trust they will 


consider the following facts ; first premising that a 
manumotive carriage is understood to be one where- 
by a person may move himself with more rapidity, 
and less labor, than in walking, and that for a con- 
tinuance of time. 

By the action of the feet upon treadles is one way 
of accofiplishing this, body sitting down. It is 
evident that every step lengthens out one leg, to 
propel the treadle to its fullest distance, and draws 
up the other leg to begin the next step or stroke, 
and this alternately: when tlie knee is bent the 
muscles exert but little force, and it is only when 
the leg becomes nearly straight, that the strongest 
of them come into action at all ; were it not so this 
alternate, rapid, and powerful action, would in u 
very few minutes occasion intense fatigue in the 
legs, and might very likely snap the tendon Achil- 
les, or great muscle of the leg. 

The second method proposed is assisting the ac- 
tion of the treadles by the weight of the body. The 
action is standing first upon one treadle, and when 
that is pressed down stepping upon the other, and 
so alternately. In this the body is lifted up a foot 
or more at each step (sec the Aellopodes, vol. I.) 
This is the case in working at a tread-mill, and 
although a considerable eifect is produced, yet it is 
not lasting. It is well known that the utmost time 
human strength can sustain this labor efficiently is 
ten or twelve minutes. A projector may say, that 
in twelve minutes a great space may be passed 
over; this is true, if the machine be well con- 
structed, and running upon the ice, or even on a 
smooth board, or a railroad : but it will be remem- 
bered, that the more rapid the motion the greater 
the fatigue. 

A third method is by means of a winch turned by 
the hands : this is subject to the imperfections of 
the last scheme, and u few others ; though human 
power is better applied here than by the action of 
the feet, and could the action be continued for any 
length of time, a winch might be successful ; but it 
cannot, the muscles of the arms become fatigued, as 
in the former instances. 

A fourth method has been proposed, similar to 
the action of a pump-handle : the fault is the same 
as before, the short duration of available power: 
and this is the sticking place of all locomotive pro- 
jectors. 

We have been often asked for our advice upon 
this matter, and give it freely : 1st. Let our friends 
avoid all wheels, joints, straps, levers, &c. that can 
by possibility be done without. Make the machine 
as light in weight as possible ; have it upon three 
wheels, the first of them a guide wheel, atid let the 
motive action be that of t*owinfft anc^ this for two 
very essential reasons : Ist. Because the action of 
rowing can be lung continued, even for hours : and 
2nd. Because in it the strength of the muscles of the 
legs, the loins, and the arms, arc all called into 
exercise, without any strain upon either, while the 
weight of the body is supported by sitting. In ad- 
vising this method, it is to be remarked, that the 
strength of the arms is the greatest when pulling 
about three inches below the breast, and in nearly a 
straight line towards it ; both pulling at the same 
time, and the feet aiding their action by their pres- 
sure against a board. The stroke for the hands may 
be about two feet six inches, or three feet ; and the 
handles or bar, or whatever else they may tdke hold 
off must not move in the arc of a circle, unless of a 
very large one. We have little doubt, that upon 
this principle effective locomotive machines may bo 
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constructed, which will pass with considerable speed 
on level ground; and think that such a carriage 
would be of essential use, not merely for exercise, 
but for the conveyance of intelligence on railways 
from one post or station to another, in case of ac- 
cident, or similar necessity. 

The following apt remarks upon locomption in 
general are abridged from Bingelow’s Technology, 
published in Boston in 1829. He says, 

** The chief obstacles which oppose locomotion, or 
change of place, are gravity and friction, the last of 
which is, in most cases, a consequence of the first. 
Gravity confines all terrestrial bodies against the 
surface of the earth, with a force proportionate to 
the quantity of matter which composes them. Moat 
kinds of m^hanism, both natural and artificial, 
which assist locomotion, are arrangements for 
obviating the effects of gravity and ft-iction. Animals 
that walk, obviate friction by substituting points of 
their bodies, instead of large surfaces, and upon 
these points they tUm, as upon centres, for the 
length of each step, raising themselves wholly or 
partly from the ground in successive arcs, instead 
of drawing themselves along the surface. As the 
feet move in'separate lines, the body has also a lateral 
vibratory motion. A man, in walkings puts down 
one foot before the other is raised, but not in run- 
ning. Quadrupeds, in walking, have three feet 
upon the ground for most of the time ; in trotting, 
only two. Animals which walk against gravity, as 
the common fly, the tree-toad, &c., support 
themselves by suction, using cavities on the under 
side of their feet which they enlarge at pleasure, 
till the pressure of the atmosphere causes them 
to adhere. In other respects, their locomotion 
is effected like that of other walking animals. Birds 
perform the motion of flying by striking the air 
with the broad surface of their wings, in a down- 
ward and backward direction, thus propelling the 
body upward and forward. After each stroke, the 
wings are contracted, or slightly turned, to lessen 
their resistance to the atmosphere, then raised, 
and spread anew. The downward stroke, also, 
being more sudden than the upward, is more re- 
sisted by the atmosphere. The tail of birds 
serves as a rudder to direct the course upward or 
downward. When a bird sails in the air without 
moving the wings, it is done in some eases by the 
veloci^ previously acqnired, and an oblique direction 
of the wings upward ; in others, by a gradual de- 
scent, with the wings slightly turned, in an oblique 
direction, downward. Fishes, in swimming forward, 
are propelled chiefly by ' strokes of the tail, the 
extremity of which being bent in an oblique posi- 
tion, propels the body forward and laterally at the ^ 
same time. ' The lateral motion is corrected by the 
next stroke, in the opposite direction, while the 
forward epurse continues. The fins serve partly to 
assist in swimming, but chiefly to balance the body, 
or keep it upright ; for, the centre of gravity being 
nearest the back, a fish turns over, when it is dead 
or disabled. The swimming-bladder, which exists 
most fishes, though not in all, is supposed to 
have an agency in adapting the specific gravity of 
the-fiifh to the particular depth in which it resides. 
The power of the animal to rise or sink, by altering 
the .dmiensions of this organ, has been, with some 
reasdnl disputed. Some other aquatic animals, as 
leeches, twim with a sinuous or undulating motion 
of Uie body, in which several parte at Once are m^de 
to net pbUqneiy against the water. Serpents, in like 
mmaw, advance ^ means of the windi^ or serpen- 


tine direction which they give to their bodies, and 
by v/hich a succession of oblique forces are brought 
to act against the ground. Sir Everard Home is of 
opinion that serpents use their ribs in the manner 
of legs, and propel the body forwards by bringing 
the plates on the under surface of the body to act, 
successively, like feet against the ground. This he 
deduces from the anatomy of the animal, and from 
the movements which he perceived in suffering a 
large coluber to crawl over his band. Some worms 
and laivte of slow motion, extend a part of their 
body rorwards, and draw up the rest to overtake it, 
some performing this motion in a direct line, others 
in carves. When land animals swim in water, Uiey 
are supported, because their whole weight, with the 
lungs expanded with air, is less than that of an equal 
bulk of water. The head, however, or a part of if, 
must be kept above water, to enable the animal 
to breathe ; and to effect this, and also to make pro- 
gress in the water, the limbs are exerted, in succes- 
sive impulses, against the fluid. Quadrupeds and 
birds swim with less effort than mail, because the 
weight of the head, which is carried above the 
water, is in them, a smaller proportional part of 
the whole than it is in man. All animals are pro- 
vided, by nature, with organs of locomotion best 
adapted to their structure and situation ; and it is 
probable that no animal, man not being excepted, 
can exert his strength more advantageously by any 
other than tb/* natural mode, in moving himself over 
the conimon surface of the ground. This remark, 
of course, do('.s not apply to situations in which 
friction is obviated, as upon water, ice, rail-roads, 
flee. Thus walking cars, velocipedes, Ac., although 
they may enable a man to increase his velocity i:i 
favorable situations, for a short time, yet they 
actually require an increased expenditure of powti, 
for the purpose of transporting the machine ntruic 
use of, in addition to the weight of the body. When, 
however, a great additional load is to be transported 
with the body, a man, or animal, may derive great 
assistance from mechanical arrangements. For 
moving weights over the common ground, with its' 
ordinary asperities and inequalities of substance 
and structure, no piece of inert mcchamsm is so 
favorably adapted as the whcpl-carriagc. It was 
introduced into use in very early ages. Wheels 
diminish friction, and also surmount obstacles or 
inequalities of the road, with more advantage than 
bodies of any other fornn, in their place, could do. 
The friction is diminished by transferring it from 
the surface of the ground to the centre of the wheel, 
or, rather, to the place of contact between the 
axletrec and the boss of the wheel ; so that it is 
lessened by the mechanical advantage of the lever, 
in the proportion which the diameter of the axletree 
bears to the diameter 6f the wheel. The rubbing 
surfiices, also, being kept polished, and smeared with 
some uqctuous substance, are in the 1]^st possible 
condition to resist friction. In like manner, the 
common obstacles that present themselves in the 
public roads are surmounted by a wheel with 
peculiar facility. As soon as the wheel strikes 
against a .stone or similar hard body, it is converted 
into a lever for lifting the load over the* resisting 
object. If an obstacle eight or ten inches in height 
were presented to the body of a carriage unprovided 
wjUi wheels, it would stop its progress, or subject it 
to such violence as would endanger its safety. But 
by the action of a wheel, the load is lifted, and its 
centre of gravity passes over in the direction of an 
easy arc* the obstacle fumiBhing the fulcnun oo 
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which the lever acta. Rollers placed under a heavy 
body diminish the friction in a greater degree than 
wheels, provided they are true spheres or cylinders, 
without any axis on which they are constrained to 
move ; but a cylindrical roller occasions friction, 
whenever its path deviates in the least from a straight 
line. The mechanical advantages of awheel are 
proportionate to its size, and the larger it is, the 
more effectually does it diminish the ordinary re- 
sistences. A large wheel will surmount stones and 
similar obstacles better than a small one, sinte the 
arm of the lever on which the force acts is longer, 
and the curve described by the centre of the load is 
the arc of a larger qrcle, and, of coarse, the ascent 
is more gradual and easy. In passing over holes, 
ruts, or excavations, also, a large wheel sinks less 
than a small one,*and consequently occasions less 
jolting and expenditure of power. The wear also of 
large wheels is less than that of small ones, for if 
wet suppose a wheel to be three feet in diameter, it 
will turn jm^und twice, while one of six feet in dia- 
meter turns round once ; so that its tire will come 
twice as often in contact witli the ground, and its 
Spokes will twice as often have to support the weight 
of the load. In practice, however, it is found neces- | 
sary to confine the size of wheels within certain | 
limits, partly because the materials used would make 
wbe.els of great size heavy and cumbersome, since 
the separate parts would necessarily be of large pro- 
portions to have the reipiisite strengtlf, and^ partly 
because they would be disprqportioned to the size of 
the animafs employed in draught, and compel them 
to pull obliquely downwards, and therefore to expend 
a imrt of their force in acting against the ground.** 


LITHOGRAPHY. 

(Hemmed from page 131.J 

• 

Dravmig . — The stone must be well wiped with a 
< k an piece of linen ; this is a very necessary pre- 
caution, as some dust or sand ^ight still adhere to 
the stone, in which case the drawing would dis- 
appear in those parts* 

The draftsman must take great care that no 
greasy substances be allowed to come in contact 
with the stone, as these would iafallihly mark in 
the printing; he must on*no account touch the 
surface with his fingers, nor breathe upon it. He 
must also be cautious lest any spittle should fall on 
the drawing, at^ it is necessary to lay a sheet of 
paper under the hand to avoid any accident. 

The sketch may be made with lead pencil or black 
chalk, observing that the impression will be the 
reverse of the drawing. One may also, to avoid 
doing the drawing reversed, make a sketch on paper 
with a 8oft^n<^^, put it on the stone nith the 
drawing towards it, and pass it in the press ; by 
this operation the sketch will be found traced on 
the stone. 

If one wished to have the sketch on the side 
according to which it is drawn, the paper must be 
rubbed behind with red chalk or black lead, and 
applied to the stone ; by passing a blunt needle 
over all the lines of the drawing, the black lead 
which is on the other side will repeat them all on 
the stone : to avoid dirtying the back part of every 
sheet of paper, a separate sheet, rubbed with black 
lead, may be laid between the drawing and the 
stone. 


It is necessary to have several portcrayons ready 
with chalk in them, as, from the nature of the 
chalk, it is apt to get heated. and softened by the 
warmth of the hands. 

Drawing with Chalk* —It is well known that the 
surface of a stone, prepared for a chalk drawing is 
compose! of innumerable little points, which hie, 
as it were, the chalk, and receive on their surface 
small portions of it ; but, according to the Bctvuid 
observation, some force must be employed to make 
it adhere to tlie stone, and the greater the force tlie 
more it will adhere : the draftsman must conse- 
quently take care to present to the stone those parts 
of the chalk which have the greatest degree of co- 
hesion; thus, instead of giving a sharp point to 
his pencils, he must avoid catting thenf as much as 
possible ; and if he is forced to do so by the fineness 
of the lines, it is better to cut the pencil in the 
shape of a wedge. 

Independently of the different methods of catting 
the chalk, there are also different modes of holding 
it ; it may be brought from riglit to left, held ver- 
tically, inclined to the left, so that the point might 
follow last, or inclined to the right, so that its 
point might come first. Of all the different posi- 
tions of the pencil, this last is the one which causes 
the chalk to adhere the more strongly to the stone ; * 
the more it is inclined like an engraving tool, the 
more certain one will be that the chalk may hold. 
In short, a better comparison cannot be found than 
that of a sharp stick, which on being pushed with 
its point foremost on a rough floor, lyill catch every 
protuberance ; whereas, if it is merely dragged, it 
will slip on without any difficulty. Tlie chalk will 
also hold much better if the drawing is executedl 
without going twice over the different parts, par- 
ticularly with regard to the soft tints ; for each 
elevation of the stone being charged with different 
particles of chalk, these cannot adhere so well as 
when the whole quantity of chalk is laid on at once. 
Thus it is evident that a drawing which is executed 
in a free and bold manner must be more successful 
than one which is often re-touched. 

The pencil being cut in the shape of a wedge, 
the stone well covered willi paper, the distances 
may be firm in the hand, although it may be in- 
tended to touch the stone but slightly. When the 
point of the pencil is turned up by drawing, that 
part must be taken off with the ffngers, as the firm 
part of the chalk alone must touch the stone. 

Different methods may be employed to correct a 
drawing : if it is wished t% make a dark line fainter, 
parts of it may he picked out with the point of 
the scraper ; if a line is to be completely scratched 
tut, the sharp part must be employed*; but this 
mast only be done in case it is not intended to draw 
on that part again, as this operation destroys the 
grain of the stone : if a considerable portion of the 
drawing is to be rubbed out, the glass muUer and 
fine sand must be made use of. 

Drawing with Ink , — Ink drawings may be exe- 
cuted with the hair pencil or steel pen, accorffing 
to the style it is intended to imitate. 

The hur pencil is used for all line drawings, 
writing, ornaments, maps, and landscapes : of all 
the iiistrumenta employed for these purposes this is 
the most nsefiil : with the brash one may imitate 
the finest engraving, and the most delicate and 
sharp lines. 

The steel pen is far from being equally good, but 
as it is more expeditious, it is often employed,, 
particularly for broad touches ; in short, the mathe- 



176 


MAGAZINE OF SCIENCE. 


matical steel pen is used for all straight lines, and 
partici^rly for plans. 

Whatever may be the nature of the drawing 
which is to be executed with lithographic ink, the 
atone may always be employed as it comes from the 
workman*B hands ; consequently, there exists a 
great difference between the preparation 6f stones 
for ink and for chalk drawings, since in the former 
case the whole surface must be equally polished, 
while in the latter, the grain ought to be different 
in different parts. 

As it is indispensable that the lines of an ink 
drawing should be as neat and as pure as possible, 
it is necessary that the stone should have the 
highest possible polish. Soft lithographic stones 
are not good for ink drawings, as they are liable to 
be scratched by the steel pens, and in general the 
hardest stones are by far the besfr: the delicate 
lines in ink drawings, and the light tints in chalk 
drawings, print much better with the^e. 

f 7b be continued,) 

PREPARATION OF PIGMENTS. 

(Resumed from page 148.^» 

RED COLORS. 

Orange Chromate qf Lead^ or Sub-chromate of 
head, — ^This color is not so bright as the minium 
and realgar; but it is more lasting than yellow 
chrome. The action of the oils is always too great 
upon the oxides of lead to allow of this color being 
quite permanent ; it should therefore be used with 
caution in those, draperies where its changing would 
not be of much importance. 

Massicot^ (Protoxide of Lead,) — ^The substances 
which are sold in the shops, under the name of 
massicot, are only ceruse more or less calcined, and 
are named light, yellow, or gold colored. Genuine 
massicot is the strongest oxide of lead, (protoxide ;) 
its color is a dull orange yellow. 

In the preparation of minium the lead is calcined 
in a reverberatory furnace; this process gives a 
mixture of massicot and lead ; these are separated 
by washing and trituration; the massicot being 
much lighter remains suspended in the water ; it is 
drawn off, and left to settle ; the depositum which 
it then forms is collected and dried, and this is the 
true massicot. It may be employed with advantage 
in preparing the drying oils ; it produces the same 
effect as litharge when vf ry finely ground. 

It may also be employed as a color : its tint is 
not brilliant ; but as it is a better drier than white 
lead, it mpy be substituted for it in mixing with 
colors which dry with difficulty, as the lakes and 
the bituminous earths. 

Minium, — ^A higher degree of oxidation trans- 
forms the massicot into minium. On a large scale 
minium is prepared by calcining massicot in rever- 
beratory Airnoces ; it becomes first of a dark orange 
color, then purple, but this lost tint disappears on 
its cooling ; when at this point, the doors of the 
ftirnoces are closed, but not hermetically, so as to 
allow of a little air entering. The massicot cools 
very slowly ; and, as it absorbs the oxygen of the 
air, of a strong orange color, and grows 

finer in proportion, to Ihe slowness of its cooling. 

. If, instead of massicot, we calcine ceruse, a pe- 
culiar red, called “ mineral orange,'* is obtaiii^, 
It is a minium, but of a tint more pure and brilliant 
than any of its class. 


Cinnabar , — ^This is also called Vermillion, from 
the Italian word vemngliOf (little worm,) given to 
the kermes, (coccus ilieisj which was as the 
scarlet dye before the discovery of America intro- 
duced the cochineal. 

Cinnabar is composed of mercury and sulphur, 
(sulphuret of mercury,) very intimately combined. 
It is found naturally formed in the quicksilver 
mines ; but that which is used in painting is an 
artificial production. In Germany and Holland 
cinnifoar is prepared by dissolving one part of sul- 
phur, and adding to it gradually five or six parts of 
mercury; the mixture becomes black, takes Ihe 
name of A^thiops mineral, or« black sulphuret of 
mercury ; this substance is then reduced to pow- 
der, and sublimed in appropriate vessels, when a 
crystallized mass is obtained, cofnposed of bright 
filaments of a violet tint ; by trituration it becomes 
of a scarlet color. 

But the mere grinding will not be sufficient to 
give a bright tone to the cinnabar ; yaricu^s methods 
are employed for that purpose, whidi are not 
generally known. Some manufacturers grind these 
ingredients up with plain water or with urine, and 
afterwards boil it for some time; others treat it 
with nitric acid ; but it does not happen that any 
of the methods hitherto employed for heightening 
the color of cinnabar, obtained by sublimation, give 
the same brightness as the Chinese Vermillion, the 
preparation^ of which is not known, 

Bucholz has obtained some cinnabar of a very 
fine description by digesting the following mixture 
in a sand bath, — one part of llour of sulphur, four 
parts of mercury, and three of potass, dissolved 
in six pints of water ; this compound first forms 
black sulphur, and, when the digestion is prolonged, 
the red color developcs itself. The operation 
be much shortened by only adding the solution of 
potass in small portions, to give to the mixture the 
consistency of thin paste, and supplied as may be 
required by evapoiation, and this, as well as the 
combination, are facilitated by being stirred con- 
stantly by a glass tube. 

It is not requireil, to have a precise quantity of 
potass ; a greater portion than may be required of 
this liquid is placed near the vessel, and used with 
a spoon as occasion may require. By this process 
Several pounds of mercury may be converted into 
Vermillion. The longer the heat of the fire is kept 
up, the more strongly the color will take the 
carmine tint. If it be requisite to have it of a clear 
shade, the fire must be moderated immediately that 
the color begins to develope itself.* 

It is very injurious for those employed, to inhale 
mercurial vapours ; for which reason this operation 
should be performed only in a place where the 
chimney has a good current of air; there also 
should be fixed to the tube of glass with which the 
mixture is stirred a staff sufficieni^y to hold at 
good distance from the vessel ; in the same way the 
spoon should be lengthened with which the potoss 
is added. 

When the color has attained the shade tequired, 
the Vermillion is thrown into a small vat or tube 
full of water, and it is washed until all the sulphuret 
of potass is carried off. The advantages derived 
from this proceeding are, that it produces in a short 
rime vPrmuHon finely prepared, and of the particular 
shade required. 

(To he eontinuad,) 
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AERATKD WATERS, | 

This term is popularly applied to a variety of . 
acidulous and alkaline beverages, more or less im- 
pregnated with fixed air, or carbonic acid gas, and 
as the manufacture of these liqitids has of late rears 
become of coiihiderable extent, owing to thoir agree- 
able as well as medicinal properties, wc purpose 
describing sonic ingenious apparatuses that have 
been used, or are still empl^ed, for that purpose. 
Water absorbs under tlie natural pressure of the 
atmosphere about its own bulk or volume of car- 
bonic H(*id gas. If a pn‘ssure be applied equal to 
two atim>s])heres, the water will absorb double its 
own volume, its^ absorbing power increasing as the 
pressure. Water thus impregnated acquires a 
pleasant atnd taste, to which is usually added a small 
quantity of potash or soda, aud such flavouring or 
other ingredients as may be required to imitate the 
natural mineral waters, or other more favorite 
beverages, as ginger beer, lemonade, iCc., and as 
sueli sold in the shops, streets, ike. An apparatus 
of great sirnpli(*ity, and adapted to operating upon 
an extemlf.l scale, is deliiieatcd in Figure 1. 

i\ is u strong plank on which the vessels arc fixed; 

B is H bottle, coutuining a quantity of ]tulverised 
carbonate of lime or elidlk ; C is the tiiluilure and 
fctopp-'r of the bottle ; D a bent tube for conveying 
the gas into the bellows 15, which are supported by 
Ibc upright stand F ; (J is a stop-cock connected 
with the tube J), which passes from thence into the 
strong iron-hoopt’d alr-tighf. barrel II, suspended by 
Its axis on the iqinghl pillars II. In using this 
apparatus, the ca.'^k is to be half filled with distilled 
or spring water; the l^^ile at the top is then to be 
stopped aij'-tigiit with a good bung, which is to be 
Ihstcmd down by means of the jointed strap or 
hasp L, being passed over the staple, and secured 
hy a bolt or key put through the .same. Then pour 
througli the tubulure of the bottle some sulphuric 
acid, dilutcil with five or six times its weight of 
water, over the chalk, and clo.se the aperture by the 
SCI cw- stopper C. liaving taken olf the weight 
from the bellows, the carbonic acid extricated from 
the chalk by the action of tlie acid, passes out of 
the bottle into the bellows, through the tube D, 
which has an orifice opening under them. When 
the bellows are fully distended, the cock (I is to be 
turned, and the weight being placed upon the 
bellows, ibe gas is thereby passed downwards into 
the barrel, and is there absorbed by the water, which 
is accelerated by giving the barrel a few quick turns 
by the winch J. The contents of the barrel may 
then be drawn off into stone bottles, which should 
be quickly cd^ked, and bound down with copper 
wire, to be preserved for use. 

A patent has been granted to Mr. F. C. Bakewell, 
of Hampstead, for a very compact and ingenious 
apparatus for the preparation of aerated waters, the 
peculiarity of which consists in the gas generating 
and the gas impregnating apparatus being inclosed 
in the same vessel, and in the whole operation being 
effected by a simple oscillating motion. A correct 
idea of this machine may be formed by the annexed 
Figure 2, (representing a vertical section of its 
principal parts,) together with the subjoined ex- 
planation. A A exhibits an external casing of a 
cylindrical form, with spherical ends, made strong 
enough to resist a pressure of several atmospheres ; 
B is a partition, separating it into two parts. The 
bottom part C is a receptacle for the chalk, or other 
suitable material, mixed into .a pasty consistency 


with water ; D is a vessel containing dilute muriatic 
or sulphuric acid, which is made to pass out in small 
quantities, as r(‘c|uired, at the aperture K into the 
vessel C ; F is a guard to prevent the aperture E 
from being choked up ; G is a pipe, of the form of 
a truncated cone inverted, being about an inch dia- 
meter at bottom, and 2 inches at the top. This 
pipe is fitted into an aperture in the partition B, and 
is closed at the upper end ; its object is for the 
ascent of the gas as it is generated, which passes 
from the kbp down an external pipe, into the lower 
part 1 of a vessel Iv, and through a small aperture 
the tenth ('f an inch diameter, (or through several ' 
apertures whose total areas do not exceed the tenth 
of an inch,) through the partition into the upper 
part of the vessel H. This vessel, which is deno- 
minated the washing vessel, is furnished with two 
shelves, sloping in opposite directions near its top, 
to detain the gas longer in its passage through the 
aperture L to an external pipe, furnislu'd wfith a 
perforated rose, for dintributing the gas cs it^Oiscapea 
into the water to be impregnated, contained'^ in the 
vessels 0 0; N is a stop-cock for drawing off the 
impregnated water as iT({uircd ; Q is an aperture 
for the introductions of the chalk and water ; R, 
another for the introduction of the acid ; and at the 
opjiosite end of the vessel, another for the water to 
be aerated : each of these apertures is provided witli 
a screwed cap,^to stop them securely after the re- 
spective vessels have been charged. The apiiaratus 
is made to swing on tw’d* pivots. When the chalk 
and acid receptacles are to be cupplied with those 
ingredients, the apparatus is to be turned on its 
pivots to a horistontal position, with the aperture R 
upwards, and a funnel or liojiper, with a bent stem, 
is to be employed in filling tlie vessel C, within 
which is an end view of a pendulum or agitator, ^ ” 
the form of an arc of a circle, extending across 
the bottom of the vessel, and suspended at its ex- 
tremity ; the suspension wire is shown in the draw- 
ing. The apparatus 'Slaving been charged as above 
described, is to be put into vibration on its pivots, 
by which the chalk and w’ater will be elfectually 
agitated by the motion of the pendulum, while a 
small portion of acid will escajie from the vessid 1), 
into the vessel E, to keep uj) th5 generation of the 
gas as it passes otf to the water in A, which will, at 
the same time, by the vibration of the apparatus, be 
thoroughly mixed with thf gas as it escapes through 
the rose. Some manufacturers of aerated wat(*rs 
employ mechanical means to force thi? gas into the 
water, by the use of a transferring pump or syringe, 
which is connected at one end with^a bladder, or 
other reservoir of the gas, and at the other, with a 
vessel, or single bottle of water ; the up -stroke of 
the pump extracting the gas from the bladder, and 
the down-stroke tran.sferring it into the water. 

A third apparatus is even more easily constructed 
and CfiuaAy efficacious, a rcpresenioii^'bf it is in 
Figure 3, and will he recognized as that apparatus 
commonly called a soda water machine, and seen so 
frequently in shops wdiere this beverage is sold. 
The lower part is, of course, hidden beneath the 
counter, or it may be in a separate apartinent, even 
at a considerable distance. Our Fig. 3, represents 
below three casks furnished with funnels, fitting air- 
tight and having cocks in the shank of the.n. The 
two outer casks are filled with spring water, one u ii li- 
out anything added for soda water — the water in the 
other cask is flavored with ginger and sweetened with 
sugar for ginger beer, (1 ounce of ginger and a 
quarter of a pound of sugar may be u&ed for each 
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gallon of water.) These casks nave pipes in them, I 
which dip below the surface of the water, and j 
£oiinecled above to the cock, where the liquor is 
drawn off. The centre cask contains the chalk, and 
IMS pipes passing from near the top of it to near 
the bottom of the side casks. To charge the 
machine first fasten all the tubes that they shall be 
air-tight ; turn the corks at the top off, and the 
corks between the casks on. Three quarters fill the 
two bide casks, one for soda water, the yther for 
ginger beer ; then close the respective funnels. 
I’our upon the chalk already in the centre cask 
*sonie very dilute oil of vitriol, and close its funnel. 
The gas will be generated, pass into the side cask, 
impregnate the liquor there, and after w'aiting some 
time may be d^wn off by the cocks above. 

Notp , — The whole must be made strong enough 
to hear the inward pressure of the gas, and the 
various tubes joined by a screw joint. The centre 
vessel may be and ought to be furnished with a 
safety e 4o prevent accidents. 


THE SOLAR SPECTRUM. 

It ib impossible to trace the path of a sunbeam 
tlinmgh our atmosphere without ft^cling a desire to 
know its nature, by what power it traverses the 
iuiiuerihily of space, and the various modifications 
it undergoes at the surfacoK and in the interior of 
terre.-ti 'al substuucqp. 

Sir Isaai; Newton proved the compound nature 
of white light, as emitted from the sun, by pubsing 
a sunbeam thnmgh a glriSb prism, which, separating 
tin; ra\h by refraction, formed a spectrum or oblong 
’ of tlie sun, consisting of seven I'olors, red, 
erangc*, yellow, green, blue, indigo, and violet ; of 
vhicii the red is tiie least refrangihle, and the violet 
the most. Rut when he reunited these seven rajs 
by means of a lens, the eoni^iound beam beiMine. 
pure wiiite as before, lie insulated each coloied 
lay ; and finding that it was no longer capable of 
dLConiposilioii by refraction,# concluded that while 
built euiisists of seven kinds of lioniogeiieous ligiit, 
and that to the sanft; color the same rcfiuugitnl.ty 
ever belongs, and to the same refraugibility the same 
color. Since the discovery of absorbent media, 
however, it appears that t^is is not the coiialiLution 
of the solar spectrum. 

We know of no substance that is either perfectly 
opaque or perfectly transparent. Even gold may 
be beaten so fcliin as to be jicrvious to light. On 
the contrary, the clearest crystal, the purest air or 
water, stops or absorbs its rays when transmitted, 
and gradually e.xtinguishes them as they penetrate 
to greater depths. On this account, objects cannot 
be seen at the bottom of very deep water, and many 
more stars/ar'^, v^ible to the naked eye froRi the tops 
of mountains than from the valleys. The quantity 
of light that is incident on any transparent substance 
is always greater than the sum of the reflected and 
refracted rays. A small quaiitiny is irregularly re- 
flected in all directions by the imperfections of the 
polish, by which w^e are enabled to see the surface ; 
hut a much greater portion is absorbed by the body. 
Bodies that reflect idl the rays appear white, those 
that absorb them seem black ; but most substances 
after decomposing the white light wh'cli falls upon 
them, reflect some colors and absorb the rest. A 
violet reflects the violet rays alone, and absuibs the 
others, iicarlet cloth absorbs almost ah tlie colois 


except red. Yellow cloth reflects the yellow rays 
most abundantly, and blue cloth those that are blue. 
Consequently color is not a property of matter, 
but arises from the action of matter upon light. 
Thus a wiiite ribbon reflects all the rays, but when 
dyed |pd the particlesiof the silk acquire the property 
of reflecting the red rays most abundantly and of 
absorbing the others. Upon this property of 
unequal absorption, tin* colors of transparent media 
depend. For they also receive their color from 
their power of stopping or absorbing some of the 
colors of white liglit and transmitting others. As, 
for example, black and red inks, though equally 
homogeneous, absorb different kinds of rays ; and 
when exposed to the sun, they begome heated in 
different degrees ; while pure water seems to trans- 
mit all rays equally, and is not sensibly heated by 
the passing light of the sun. The rich dark light 
transmitted by a smalt-blue finger-glass is not a 
homogeneous color, like the blue or indigo of the 
spectrum, but is a mixture of all the colors of white 
light, which the glass has not absorbed. The colors 
absorbed arc such as, mixed with the blue tint, 
would form white light. When the spectrum of 
seven colors is viewed througli a thin pUtc of this 
glass, they are called vihible ; and when the plate 
is very thick, every color is absorbed between the 
extreme red and the extreme violet, the interval 
being perfectly black : but if the speetnim he vieweil 
through a certain thickness of the glass intermcili iie 
between the two, it will be found that the innldlc of 
the red space, the whole of the orange, a great part 
of the green, a conMderable part of the blue, a little 
of the indigo, and a very little of the violet, vanish, 
being ubsorlied by the blu9 glass; and tliat the 
yellow rays occiqiy a larger space, covering part of 
that formerly occupied by the orange on ojie side, 
and by the green on the other. .So that the liJue 
glass absoiiis tin* red light, w’hich, when mixul 
with the yellow, eonstitutes orangt* ; iiiid aKo 
absorbs the hli.c light, wJiich, when mixed vMth th.; 
yellow, forms tlu' part of the green .sjiitce next to 
the yellow. Hence, by absorption, green light is 
decompo^e.d into ) inflow and blue, and orange bght 
into yellow and r. d. Consequently, the urani*e 
and green r{!>>, t.ion^h incapable of decornpo^iliull 
by refraction ^ ran be resolved by absorption, and 
actually consist of two different colors ])osses.siiig 
the same degree of refraugibility. Difference of 
color, therefore, is not a test of differeneo of re- 
frangibility, and the eoncliision deduced by Newton 
is no longer admissible lls a general tratU. By this 
analysis of the spectrum, not only with blue glass, 
but with a variety of colored media. Sir David 
Brewster, so justly celebrated for hi? optical dis- 
coveries, has proved, that the solar spectrum con- 
sists of three primary colors, red, yellow and bine, 
each of which exists throughout it.s whole extent, 
but with different degrees of intensity in different 
parts ; and that the superposition pf these three 
produces all the seven hues according as each pri- 
mary color is an excess or defect. Since a certain 
portion of red, yellow, and blue rays constitute 
white light, the color of any point of the spectrum 
may be considered as consistiug of the predomi- 
nating color at tliat point mixed with white light. 
Consequently, by absorbing the excess of any color 
at any point of the spectrum above what is neces- 
sary to farm white light, such white light will 
appear at that point as never mortal eye looked 
upon before tliis experiment, since it possesses the 
remurkuble proper^ of rcmainiug the same after 



180 


MAGAZINE OP SCIENCE. 


any mimbcr of refractions, and of being capable of 
deromposition by absorption alone. 

When the prism is very perfect and the sunbeam 
small, so that the spectrum may be received on a 
sheet of white paper in its utmost state of purity, 
it presents the appearance of Ci ribbon shadell with 
all the prismatic colors, having its breadth irregu* 
larly striped or subdivided by an indefinite number 
of dark, and sometimes black, lines. The greater 
number of these raylcss lines are so extremely 
narrow that it is impossible to see them in ordinary 
circumstances. The best method is to receive the 
spectrum on the object glass of a telescope, so as 
to magnify them sufficiently to render them visible. 
This experiment may also be made, but in an im- 
])erfcct manner, by viewing a narrow slit between 
two nearly closed window-shutters through a very 
excellent glass prism held close to the eye, with its 
refracting angle parallel to the line of lights When 
the spectrum is formed by tbe sun*s rays, either 
direct or indirect — as from the sky, clouds, rainbow, 
moon, or planets — the black bands are always found 
to be in the same parts of the spectrum, and under 
all circumstances to maintain the same relative 
positions, breadths, and intensities. Similar dark 
lines are also seen in the light of the stars, in the 
electric light, and in the flame of combustible sub- 
stances, though differently arranged, each star and 
each flame having a system of dark lines peculiar 
to itself, which remains the same under every 
circumstance. Dr. Wollaston, and M. Fraunhofer 
of Munich, discovered these lines deficient of rays 
independently of each other. M. Fraunhofer dis- 
covered that their number extends to nearly six 
hundred. There ar^ bright lines in the solar 
spectrum, which also maintain a fixed position. 
Among the dark lines M. Fraunhofer selected seven 
of the most remarkable, and determined their 
distances so accurately, that they now form standard 
and invariable points of reference for measuring the 
refractive powers of different media on the rays of 
light, which renders this department of optics as 
exact as any of the physical sciences. These lines 
are designated by the letters of the alphabet, begin- 
ning with B, which is in the red near the end of the 
spectrum ; c is farther advanced in the red ; d is 
in the orange ; k, in the green ; f, in the blue ; 
G, in the indigo ; and h, in the violet. By means 
of these fixed points, M. Fraunhofer has ascertained 
from prismatic observation, the refrangibility of 
seven of the principal rays in each of ten different 
substances solid and liquid. The refraction in- 
creased in all from the red to the violet end of the 
spectrum ; but so irregularly for each ray and in 
each medium,* that no law could be discovered. The 
rays that are wanting in the solar spectrum, which 
occasion the dark lines, are possibly absorbed by 
the atmosphere of the sun. If they were absorbed 
by the earth’s atmosphere, the very same rays 
would be wanting in the spectra from the light of 
the fixed stars, which is not the case ; for it has 
fdready been stated that the position of the dark 
lines is not the same in spectra from star-light and 
from the light of the sun. The solar rays reflected 
from the moon and planets would, most likely, be 
modified also by their atmospheres, but they are 
not *, ^ for Ae dark lines have precisely the same 
positions in the spectra, from the direct and re- 
flected light of the sun. « 


ILLUSTRATIONS OF BOTANY. 
(Remmed from page 165, and concluded,) 

Class XX. — Gynandbia. Three orders. 



Stamens united to the style. 



However the plants of other classes may gratify 
us by their fragrance, their lovely colors, or elegant 
shapes, it is in Gynaudria that w^ must look for 
curiosities. On contemplating its genera one might 
imagine the flowers to represent the most grotesque 
objects, some like butterflies, bees, gnats, and nume. 
rous other insects, are extremely comu)Yw; some 
even resemble reptiles, and others are so bi/arre and 
monstrous, that the fancy is in vain taxed for a 
similitude ; yet there is sf'Ulom any thing unsightly 
in .their appearance — on the contrary, the majority 
are of great beauty. They are decked in the most 
delicate and vivid colors — some with a fine velvetty 
texture — others shining as if varnished. Their 
places of grow th are no less varied : many Orchises 
ornameiih our damp meadows and woods — more of 
them add a beauty to th» dry chalky pastures in the 
South. The Bee flower and ^y flower are easily 
recognized. But it is in the tropical regions that 
they are. seen in all their splendid and gorgeous 
beauty, in Brazil, in Sumatra, and other wooded 
regions, diflierent of the family of Dendrobiuin, 
Oncidium, and others, bang upon the branches 
and climb from tree to tree, forming ever-flowering 
garlands of surpassing magnificence and fragrance ; 
yet without earth to support them, seeming to de- 
rive their nourishmeitt from the damp of surround- 
ing air, though in tnith they shoot their simply 
fibrous roots into tbe stems and branches to which 
they cling. « 

Note , — The Bee flower, and other Bnglish Orchi- 
deous plants, have often beeif transplanted into 
gardens, and not flowering the next year are supposed 
to be dead. This opinion is too general a condem- 
nation : it is usually two or three years before they 
will fully recover themselves after transplantation, 
and produce flowers. This is the case also with the 
Everlasting Pea, and others. 

« 

Class XXL — Monokcia. Eight orders. 



Stamens in ono flower, styles in another 

It was observed that the class Icosandria gontained 
almost all our fruit trees. In the present and fol- 
lowing are placed the greater part of the timber 
trees. Their flowers for the most part, (at least 
those of this climate,) are small, insignificant, and 
to be found in the very early spring, before the leaves 
make their appearance. The stamen bearing flowers 
arc mostly in drooping catkins — the pistil bearing 
ones near, but distinct from them, upon the same 
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bough. This is the case with the Nut tree, the 
Alder, the Birch, the Beach, the Hornbeam, and 
the Oak, aU of native growth. Foreign climes, 
Tioth temperate and tropical, add their contribution. 
The Bread Fruit tree, the Cocoa Nut, the Sago, the 
Plane tree, the Mulberry, the Chesnut, and the 
Walnut, are too important to be omitted. This 
class, however, does not confine itself to trees. We 
have the very numerous family of the Sedges, the 
Stinging Nettle, the beautiful Amaranthus family, 
the Begonia, and the curious Arums, to join^hem — 
and, in the last order, the Cabbage Palm, the ex- 
tensive fiimilies of the Fine trees, the Gourd and 
Cucumber, the Castor Oil plant, and many others 
— forming, if not the most beautiful, at least one of 
the most useful and extensive arrangements. 

• 

Class XXTI. — OifECiA. Thirteen orders. 



Stamens and styles in dilTorent flownrn, upon diflTcrent plants. 

Few plants of Diojcia are cultivateiffor ornament, 
unless in park scenery — though many for their 
economical uses. T^he very nutneroiis Willows here 
liold an important rank. Some of them, with the 
Poplar trees, the Screw Pine, the Pistachia, the 
Papaw, the Yew tree, and the Nutmeg, arc the largest 
in the class. These are accompanieil by many 
} i vnts of general interest and value — the Hop, the 
Yam, the Missletoe, the Hemp, the Spinach, the 
Zaniia, Butcher’s Broom, and the Nepenthes dis- 
tiilatoria, or the Pitcdier plant — one of the most 
singular of nature’s wonders. • It is famished with 
appendages to the leaves, which are shaped and 
closed like pitchers, provided with a moveable lid. 
As soon as the pitcher beewmes filled with water, 
either by rain or dew, the lid shuts down closely 
upon it, while it is ^irevcnted from turning over by 
a hook attached to the top, at the back or joint of 
the lid. When the pitcher becomes empty its lid 
again opens to let in a fresh supply ; and in this 
singular manner a store of limpid water is preserved. 
The plants grow in China, and in the swamps of the 
East Indies ; and are by no means rare in cultivation 
in this countsy. 


Class XXIII. — PoLYOAMiA. Two orders. 



Flow, iterfect or imperfect, upon the same or different plants. 

Of flowering plants this class ends the summary : 
it combines the last two. A rather small class, 
containing but one British genus, and that of neither 
beauty nor value, the Orache. Our gardens, green- 
houses, and hot-houses, derive much of their beauty 
from the lar^e and beautiful family of the Acacia, 
one species of which yields the Catecdiu — another 
Gum Arabic. The Mimosa family, among which 
is the elegant Sensitive plant. The Veratrum, is 
not only useful, but ornamental. The Fan Palm, 
which is the only European species of that noble 
family — while the whole concludes with the well- 
known and valuable Fig ; valuable not merely as 
furnishing a luscious gratifying fruit, but one which 
affords the chief food to the Greeks, Syrians, and 
inhabitants of surrounding countries. It is one 
species of the Fig, Ficus elasticus, which yields the 
Indian rubber of commerce ; and another of them 
is the far-famed Banian tree, sacred in Eastern story. 
This wonderful production is of immense magni- 
tude, stretching its branches around,' and throwing 
down stems, or rather roots, at intervals — these 
increasing, support and nourish the overhanging 
foliage, until at length a whoje forest is formed from 
a single plant. 

*• It was u goodly sight to see 
That venerable tree*, 

For o’er the lawn, irregularly spread. 

Fifty straight roliimns propt its lolly head: 

And many a long depeinlitig shoot 
Seeking to sfrikt* iN root. 

Straight, like a plummet, urew to\va<'dM the ground. 

Some on tlie lower bouifhs, which erost their way. 
Fixing Uieir bearded libres, round and round. 

With many a ring and wild eorilorliun wi>iind , 
borne to the iMsmiig wind, at times, with sway 
Of gentle motion swung; 

Others of >ouiiger growth, unuiuv'd, wore hung 
Like stone drops from the cavern's fretted height 
Beneath was smooth niul fair to sight. 

Nor weerls nor bners deform'd the natural floor , 

And through the leafy copo which bower'd it o'er 
Ciinio gleams of chequer'd light. 

So like a temple did lyieein, that there 
A pious Jicart’.s hist inipulse would he prayer." 

SOUTIIXT. 


182 


MAGAZINE OF SCIENCE. 


Class XXIV. — Cryptogamia. 

This class contains all those plants which have no 
flowers. They are divided into the orders of Fei ns, 
Mosses, Hepaticse, Lichens, AIgte or Sea Weeds, 
and Fungi or Mushrooms. 

Upon a review of the classes we find that the 
most useful sSre the 3rd, which produces our corn 
and grass. The 12th, which furnishes so many of 
our fruits, and the 21st, to which belong most of 
our timber trees. We shall also find that all the 
plants of the 12th, 15th, and 19th may be used as 
food without danger. Those classes which contain 
the greatest number of plants are the 5th, 6th, 
10th, and 19th. The most beautiful are the 6th, 
12th, 13th, 16th, aud 17th. The shortest classes 
are the Ist, 7th, 9th, and 18th. The most curious 
plants, with a. few exceptions, are found in the 20th, 
2 Ist, 22nd, and 23rd ; and the most minute in the 
24th. 


ANIMAL STRENGTH. 

Op all the first movers of machinery, the force 
derived from the strength of man or other animals, 
was first used ; aud notwithstanding the great 
power to be obtained from water, wind, steam, 
heated air, &c,, the strength of animals continues 
in a multitude of cases not only to be the most 
convenient, but the only applicable source of power. 
As horses were formerly employed for the same 
purpose as water-wheels, windmills, and steum- 
engines now are, it has become usual to calculate 
the effect of these machines as equivalent to so 
many horses ; and animal strength thus becomes a 
sort of measure of mechanical force. From these 
circumstances it is desirable, that a correct estimate 
should be had of the real strength of those animals, 
employed for mechanical purposes ; but from the 
nature of animal organization, and from the variety 
of circumstances in which ti^e living being may be 
placed in the exertion of its strength, it is im- 
possible to come to any invariable standard ; and 
all that is left Jor us to do, is therefore to collect 
together the results of many experiments, and take 
the average of the whole. We will here present to 
our readers, a condensed account of dl that is yet 
known on this subject. 

When an animal is at rest, and exerts its strength 
against any obstacle, then the force of the animal 
is greatest, or the animal when standing still, will 
support the greatest load. If the animal begins to 
move, then it cannot support so great a load, be- 
cause a part of its strength must be employed to 
effect the motion, and the greater the speed with 
which the animal moves, the less will be the force 
exerted on the obstacle, or the less will be the load 
which it is able to carry, for the greater will be the 
portion of its strength Erected to the movement of 
its own body ; and there will be a speed with which 
the animal can move and carry no load, but where 


the whole of its strength is employed in keeping up 
its velocity. It is clear that in the first and last of 
these cases, the useful effect of the animal is 
nothing, in a mechanical point of view. There 
must, however, be a certain relation between the 
load and the speed of the animal, in which the 
useful effect is a maximum. It has been found 
that the mechanical effect of any animal at work 
daring a given time, is greater when the animal 
moves with one-third of the greatest velocity with 
which ft can move unloaded, and the load which it 
bears is four-ninths of that which it can only move. 
Thus if a man can move through 7i feet in the 
second, for ten hours a day, when he is unloaded, 
and if the weight which he is just able to move he 
336 lbs., then the greatest mechanical effect will be 
obtained when he move at the ra^e of 2^ feet per 
second, which is i of 7^L and when be carries a 
load ot 149i 11 >Sm which is four-ninths of 336 lbs. 
The mechanical effect of any animal de))ends upon 
the load which it carries, and the speedr^ith which 
it moves, conjointly ; and thus to find the'mechani- 
cal effect of an animal, we have only to multiply 
the load by the speed ; hence the mechanical efiect 
of a man currying a load of 60 lbs., and moving at 
the rate of 3 feet in the second, is the same as that 
of a man who moves with a velocity of 2 feet in the 
second, and carries a load of 90 lbs., for 3 x 60 = 
2x90=180. 

We have a Tew scattered hints on the subject of 
animal strength, from Srtieaton, Euler, Desaguliers, 
and others, but it is to the lilcvirsof Coulomb that 
we are principally indebtid ; and the more im- 
portant of bis results w'e shnll therefore present to 
the reader. 

If the average wei^^bt of a man be taken at 150 lbs., 
the quantity of action which be furnishes in gc^^'’ 
up a stair will be 2.’>(>0 ll*s., raised one yard in one 
minute, and a man will w»th convenience carry up 
a stair 480 lbs., through 1000 yard.s. in this kind 
of exertion it was foiftnd tiuit the quantity of action 
of a man loaded, was to one unloaded, as one to 
two. It must be remembered, however, that, 
quantity of action is a very different thing from 
useful effect. M hen n man goes up a stair unloaded, 
his quantity of action is the greatest possible, but 
his useful effect is nothing. When he is loaded his 
quantity of action is less, but his useful effect is 
more than formerly. Ip fact, it was found by 
Coulomb, that the greatest useful effect was pro- 
duced when the weight which the man bore was 
0*756, or i of his weight ; or assuming the weight 
of the man to be 150 lbs. as before, the load would 
be 112^ tbs. 

' When a man travels unloaded on a level road for 
several days, he can hardly walk more than 31 
miles a day, which gives for the quantity of a man’s 
action in this way 7700 lbs., carried 1094 yards. 
The quantity of action of a man up a stair, 

is to that when he walks on a level road, as 1 to 17. 

The strength of men according to different author's, 
is very different, as the following table will show : — 

Natives of With the hand.<i. With the reins. 


Van Dieman’s Land 

30 

6 

<8 

0 

New Zealand - - 

51 

8 

14 

0 

America - - - 

58 

7 

IG 

2 

France - - - 

69 

2 

22 

1 

England - - - - 

71 

4 

23 

1 


According to Robertson Buchanan, the effective 
strengths of men in working a pump, in turning a 
winch, in ringing a bell, and rowing a boat, are as 
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the numbers 100, 167, 227, and 248. According 
to Mr. Bevan, an ordinary workman is able to use 
the undernamed tools for a short time, with the 


forces marked against them. 

lbs. 

A drawing knife, with a force of - - - 100 
An auger with two hands .... - 100 
A screw driven one hand ..... 84 
A common bench vice handle - - - - 72 
A chisel and awl, vertically .... 72 
A windlass handle, tuniing ....-• 66 
Pincers and pliers, compressing ... 60 

a A hand plane, horizontally 50 

A hand or thumb vice - 45 

A hand saw -36 

A stock bit, revolving 16 

Small screw drivers, or twisting by the 
thumb or fingers only ..... 14 


Gregory’s Math. p. 241,) 181*’, and the same table 
will give the angle for other proportions of friction 
to pressure. 

When a horse is employed in a gin, as is often 
practised in grinding and thrashing mills, it is 
desirable to give as great a diameter as possible to 
the cirem in which the* animal walks. It is cle.ir 
that since a rectilinear motion is easiest for the 
horse, and that with the same velocity the centrifu- 
gal force will be less in a large circle, than in a 
small, which will proportionately lessen the friction 
in the trunnions, that it is advantageous to have the 
diameter of the gin circle large. 

In practice, it may be stated, that the diameter 
of the gin walk ought not to be less than 25 or CO 
feet. • 

Mr. Tredgold gives the following view of a horse’s 
daily labour, and maximum velocity unloaded. 


The horse was formerly much employed in the 
propelliugof machinery, and continues still to be 
so ; on account it is necessary to direct our 

attention to the measure of the average force of this 
animal. Of the strength of the horse there is about 
us much difference of opinion, as that of man. 
Desaguliers and Smeatoii state the strength of a 
horse to be equivalent to five men ; whereas the 
French writers make it seven. Probably the truth 
lies somewhat between the two, and we may with 
Dr. Gregory estimate the strength of ^ horse to be 
about 420 lbs., at a dead pull. It is however to be 
remarked, in comparing the*strength of a horse with 
that of a man, that the most advantageous way to 
apply the strength of the one, is the least ad. 
vantageous to the other. The worst way to apply 
the strength of a liorse, is to make him carry a 
weight up a steep hill, while the structure of a man 
iicb^iim very well for that purpose ; wherefore three 
men, each bearing a load of lOO lbs., will proceed 
faster up a hill, than a horse with 300 lbs. 

The best way of applying tl)p weight of a horse, 
is to make him draw a loaded carriage. A horse 
put into harness and endeavouring to draw, bends 
himself forward, and inclines his legs, bringing his 
breast nearer the earth, ancf this he will do the 
more, the greater the effort he makes. In this way 
it is obvious that the effect will depend in some 
measure upon his own weight, and also upon the 
weight he has on his back. It b therefore useful 
to load the back of a 4iorse when in draught, 
although at first sight it might appear a hindrance ; 
and the more skilful of those who manage draught 
horses, being taware of this fact, adjust the load 
upright on thb curt, or carriage, so that the shafts 
throw a portion of the weight upon the horse’s back, 
which portion operates with the weight of the 
animal in diminishing the exertion of strength 
necessary for draught, which more than compensates 
for the burden on the back. The best (]^sposition 
of the traces' wlHle the horse is drawing, is to be 
perpendicular to the plane of the collar upon his 
breast and shoulders. When the horse is standing 
still, the position of the traces is rather inclined 
upwards, from the direction of the road, but when 
the bor8% leans forward to draw the load, the traces 
should be nearly parallel to the road« s if the horse 
be employed in drawing a sledge or any other thing 
without wheels, the indination of the traces to the 
road, will vary with the proportion of the friction 
compared with the pressure. Thus if the friction 
be one-third of the pressure, the inclination of the 
traoei to the road, will be according to a table, (see 


Direction of labour 
In houri. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Maximum velocity in milos 
por hour unluuded. 

14-7 

10*4 

8-5 

7-3 

6-6 

6*0 

5*5 

5*2 

4*9 

4-6 


Taking the hours of labour at 6 per day ; the 
same author assigns 125 lbs. as the maximum of 
useful effect, moving at the rate of 3 miles an hour ; 
and regarding the expense of carriage in that case 
as 1, he gives: • 


1 per hour. 

Proportional expense. 

Moving force. 

2 

1*125 

166 • 

3 

1 

125 

H 

1*0282 

104 

4 

1*125 

83 

4^ 

1*333 

62 5 

5 

1*8 

41*66 


2 

56*5 


Mr. Tredgold states, that a horse working 6 hours, 
will raise 2250 lbs. one mile. Mr. Bevan makes 
the number 2080. 

According to Desaguliers, a horse’s power is equi- 
valent to 44000 lbs. raised one foot high in one 
minute of time, Smeaton makes the number 22916 ; 
Hachette, 28000 ; and Watt, 33000. 


LIME IN AGRICULTUte. 

Quicklims, in its pure state, whether in powder, 
or dissolved in water, is injurious to plants. Grass 
is killed by watering it with lime-water. But lime, 
in its state of combination with carbonic acid, is a 
useful ingredient in soils. When lime, whether 
freshly burned or slacked, is mixed with any moist, 
fibrous, vegetable matter, there is a strong action 
between the lime and the vegetable matter, and they 
form a kind of compost together, of which a part is 
usually soluble in water. By this means, matter 
whicli was before comparativdy inert, becomes nu- 
tritive ; and, as charcoal and oxygen abound in all 
vegetable matters, the lime becomes converted into 
a carbonate. Mild lime, powdered limestone, marls, 
or chalks, have no action of thb kind npon vege- 
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table matter ; by tbeir action they prevent the too 
rapid decomposition of substances already dissolved, 
but they have no tendency to form soluble matter. 
Prom ^ese circumstances it is obvious, that the 
operation of quicklime and marl, or chalk, depends 
upon principles altogether di^tferent. Quicklime, in 
the act of becoming mild, prepares solubU out of 
insoluble matter. It is upon this circumstance that 
the operation of lime, in the preparation of wheat 
crops depends, and its efficacy in fertilizing peats, 
and in bringing into a state of cultivation all soils 
abounding in hard roots, or dry fibres, or inert ve- 
getable matter. The solution of the question, whe- 
tiier quicklime ought to be applied to a soil, de- 
pends upon the quantity of inert vegetable matter it 
contains. — ^Tk.e solution of the question, whether 
marl, mild lime, or powdered 'limestone, ought to be 
applied, depend upon the quantity «of edeareous 
matter already in the soil. All soils are improved 
by mild lime, and, ultimately, by quicklime, which 
do not effervesce with acids ; and sands are more 
benefitted by it than clays. Whan a soil, deficient 
in calcareous matter, contains much soluble, vege- 
table manure, the applicatioa of quicklime should 
always be avoided, as it either tends to decompose 
the soluble matters by uniting to their carbon and 
oxygen, so as to become mild lime, or it combines 
with the soluble matters, and forms componiids 
having less attraction fur water than the pure vege- 
table substance. The case is the same with respect 
to most animal manures ; but the operation of the 
lime is different in different cases, and depends upon 
the nature of the animal matter. Lime forms a 
kind of insoluble soap with oily matters, and then 
gradually decomposes them by separating from them 
oxygen and carbon. It combines, likewise, with the 
animal acids, and proliably assists their decomposi- 
tion by abstracting carbonaceous matter from them, 
combined with oxygen ; and, consequently, it must 
render them loss nutritive. It tends to diminish, 
likewise, the nutritive powers of albumen, from the 
same cau.ses, and always destroys, to a certain ex- 
tent, the efficacy of animal manures, either by com- 
bining with certain of their elements, or by giving 
to them new arrangements. Lime should never be 
ujiplied with animal manures, unless they are too 
rich, or for the purpose of preventing noxious 
effiiivia. It is injuriou.s when mixed with any com- 
mon dung, tending to render the extractive matter 
insoluble. In those cases in which fermentation is 
useful to produce nutriment from vegetable sub- 
stances, lime is always efficacious, as with tanners’ 
bark. 


7b the Editor. 

SiB — If you could oblige me by tbe insertion of the 
following original 'article in your very valuable 
journal, yon would much oblige a ednstant reader. 


THEORY OF THE PRODUCTION OF 
METEOROLITES, OR METEORIC STONES. 

The projmsed theory is founded upon the follow- 
ing facts, viz. 

1. Meteorolites are entirely composed of iron, 
nickel, and sometimes a small proportion of cobalt, 

2. The three above inentioneci metals are the 
only three susceptible of magnetism. 


3* Their descent has always been accompanied 
by electric phenomena. 

4. Wherever there is an electric current, there, is 
always a current of magnetism at right angles to it. 

5. Iron the most abundant forms the largest 
proportion of their bulk. 

6. They are never found except in places where 

nickel is found. ^ 

Is it not very probable that the enormously 
powerful magnetic currents (set in action by the 
eiectri<^ currents at or before the time of their de- 
scent) may attract the above named metals from the 
earth, and at the annihilation of the opposite elec- 
tricities Uie magnetic currents being destroyed, the 
metalsi., unattractod or unretained by any force, fall 
through the atmosphere, become attractive of each 
other, form masses, which from &ie heat produced 
by their rapid descent are fused, and thus descend 
again to the earth ? 

Professor Brande’s Lunar Theory seems,.! think, 
very improbable, when we consider tbe^the three 
metals above mentioned only are found entering 
into tbeir composition ; — on account of the small 
depth to which they penetrate into the earth in their 
descent, the force not being so great as what they 
ought to have acquired in travelling from the moon 
to our earth ; also it appears very improbable that 
any force, however concentrated, could impel bodies 
of their usual small size from the moon’s orbit ; 
the extoit of surface presented for the application 
of any force seems insufficient ; and if they came 
from a volcano in the moon, would you not expect 
traces of sulphur } 


MISCELLANIES. 

Answer to Query 186. — ^The materials for colored 
printing inks are as andcr : — 

Red — Mineral orange red, 2 oz. ; Chinese red, 

1 oz. 

Blue — Celestial bluti;, 2 oz. ; mazarine blue, 3 oz. 

Green — ^Mineral green, i oz. ; chrome green, 4 oz. 

Brown — Burnt umber, i oz. ; rose pink, 4 oz. ; 
English Vermillion, 2 drams. 

Lilac — Prussian blue, ^ oz. ; Indian red, 3 oz. 

Lilac Pink — Mineral pink, 2 oz. ; satin white, or 
French chalk, 3 oz. 

Orange — ^Mineral orange, 1 oz. ; chrome yellow, 

2 oz. » 

Black — French black, 4 lb. ; lamp black, 21 lb. ; 
rock indigo, 2 oz. ; Indian red, 2 oz. 

The above colors to be ground in printer’s var- 
nish. G. c. 

Esftirfifting Weeds.'-^'WeedM idSy’ fid’ prevented 
from growing on graved walks by watering the walks 
with salt and wateh The solt will also kill the 
weeds already there ; and if these are large, they 
should, of course, be hoed up and raked off. — 
Sherborne Mercury. ^ 

Muidfor Writing on Kn\fe^hladee^ SawCy ifc . — 
Pound and mix together intimately i oz. blue stone, 
b oz. alum, and i oz. salt ; then put in a wine glass 
of best vinegar : after standing two or three days, 
take yellow soap and spread it thinly and regularly 
on the article to be marked, and write with a com- 
mon quill pen. 
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ATMOSPHERIC RAILWAYS. 

Pneumatic Transport . — In the year 1824, the 
ingenious Mr. John Vallancc, of Brighton, took 
out a patent for a mode of employing the natural 
pressure of the atmosphere, operating upon a^iartial 
vacuum, for the purpose of transporting persons 
and goods with extraordinary rapidity from place to 
place, lie proposed to construct hollow cylinders 
of cast-iron, sufliciently large to allow carriages with 
passengers and goods to pass through them. A series 
of these cylinders were to be united, and extend 
from town to town, and the junctions made suffi- 
ciently air-tight to admit of a rarefaction of the air 
within the tube, by the continued action of power- 
ful exhausting machinery at one end. The carriages, 
which were to travel inside of this tube, were to be 
of the same cylindrical form, and very 'nearly of the 
same transverse dimensions, so as to constitute, in 
effect, pistons, which were to be impelled by the air 
rushuig in at one end of the trunk, to restore the 
equilibrium, or fill up the vacuous space mechani- 
cally produced on the opposite side of the pistons. 
A model, on a sufficiently large scale to test the 
efficacy of the principle and mode of action, was 
set up on the patentee’s premises at Brighton, and 
many persons were thus blovm through the tube. 
Notwithstanding this demonstration of the correct- 
ness of the principle, sufficient subscriptions were 
not obtained to carry the plan into effect on a greater 
scale. A notion was very getierully entertained that 
the scheme, if feasible, could not be carried into 
practice on an extensive s<;ale, and at a cost that 
would repay the subscribers ; to tliis circumstance 
may also be added, a ^ fear that the extraordinary 
mode proposed, of travelling in the interior of a 
tube, vrould not accord with the taste of the public. 
The latter objection wa.s, however, obviated by a 
novel arrangement of mechanism, which became 
the subject of a patent granted to Mr. H. Pinkus, 
whose invention consists in transferring the action 
jiroduoed upon a piston or diaphragm, moving in 
the interior of a tunnel or tube, to its exterior, by 
connecting a vehicle or machine, situated within the 
tube, with a car or carriage without, to which the 
train of transport carriages are attached. A work- 
ing model of this invention was first exhibited in 
Wigmore-street, Cavendish-square ; and thus this 
singular mode of trans))ort gained considerable 
celebrity, the principle upon which it is founded 
being essentially correct. 

Mr. Pinkus’s arrangemcfi'ts were loaded somewhat 
with unnecessary machinery, and the continuous 
valv(^ was not sufficiently jierfect to ensure certain 
success — thdiigh as the first application of a new 
prin(uplc it deserves the greatest praise, and his 
more fortunate successors, Messrs. Clegg and 
Samuda, are indebted to him for every thing except 
the minor details of tlie valves, rendering them safer 
and more easily worked. In this improved condition 
it i.s that the atmosplieric rail-road is now engaging 
the public attention. To explain its general princi- 
ples and construction, we give two extracts, one 
from the ** Engineer’s Encyclopedia,” — the other 
from a ** Pamphlet published by Messrs. Clegg and 
Samuda,” and to which latter we beg to refer our 
readers to estimated profits, expenses, advantages, 
&c., of the undertaking. It may be had at Weale's 
Architectural Library, Holbom, price Is. o 

” The pneumatic railway admits of several me- 
thods of application, in each of which the dimen- 
sions, economy, and details, .vary. On a line of 


road where the transit is very great, as, for example, 
between Liverpool and Manchester, a double line 
would be required, the cylinders of which, the 
patentee states, should be 36 inches in diameter, 
and so moulded, as to be of the average thickness 
of three-quarters of an inch ; that is, the lower 
semi-circumference to be three-quarters of an inch, 
and enlarged into a series of rings three feet apart, 
so as to be 1} inch thick where the rings occur; 
thus giving the lower semi-circumference an average 
thicknes^ of seven-eighths of an inch. The upper 
semi-circumfcrence need not be of a greater average 
thickness than five-eighths of an inch, when disposed 
nto similar rings. On a single line of road, where 
the transit is considerable, the size of the cylinders 
may be increased to 40 inches diameter, and be Oi 
a proportionate thickness ; but wh& the pneumatic 
system is combined with a common rail-road, that is, 
laid between the ordinary, rails, as a medium for 
transmitting motive power to carriages running in 
the usual manner on rails fixed upon»i|ihA:ks, the 
cylinder not having to sustain the weight' or action 
of the loaded carriages, may be reduced to 28 inches 
diameter, and half an inch thick : and when the 
system is applied to draw or propel barges on canals, 
(which is also contemplated by the patentee,) a 
cylinder of only 22 inches diameter, laid down in 
the towing-path, he considers to be ifully adequate. 
The length of the pneumatic tube will be equal to 
the whole length of the railway or canal to which 
it may be applied, and k should be cast in portions 
of the greatest length possible, in smooth metal 
moulds, so that their inner sides should be very even 
and true, and they are to be connected by the ordi- 
nary socket joint. 

“ Figure 1, is a general elevation of the railway, 
with a train of carriages passing over it. ^ 

** Figure 2, is a plan of the railway, with the 
upper surface of the pipe, at the part containing 
the entrance separating valve, removed, to show its 
construction. 

** Figure 3, is a longitudinal section of the rail- 
way, showing the connection between the piston and 
the train carriage, ar.d the method of lifting the 
continuous valve. 

** The moving power is communicated to the 
train through a continuous pipe or main. A, laid 
between the rails, which is exhausted by air pumps 
wrorked by stationary engines, fixed on the road- 
side, the distance between them varying from one to 
three miles, according to the nature and traffic of 
the road. A piston, B, which is introduced into 
this pipe, is attached to the leading carriage in each 
train, through a lateral opening, and is made to 
travd forward by means of the exhaustion in front 
of it. The continuous pipe is fixed between the 
rails, and bolted to the sleepers which carry them ; 
the inside of the tube is unbored, but line d or coated 
with tallow one-tenth of an inch THlBl^to equalize 
the surface, and prevent any unnecessary friction 
from the passage of the travelling piston through 
it. Along the upper surface of the pipe is a con- 
tumoua slit or groove, about two inches wide. This' 
groove is covered by a valve extending, the whole 
length of the railway, formed of a strip of leather 
rivetted between iron plates, the top plates being 
wider than the groove, and serving to prevent the 
external air forcing the leather into the pipe when 
the vacuum is formed within it; and tlie lower 
plates fitting into the groove when the valve is shut, 
makes up the circle of the pipe, and prevents the 
air firom passing the piston; one edge of this 
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valve is securely hdd down by iron bars, to a longl* 
tudinal rib cast on the pipe, and allows the leather 
.between the plates and the bar to act as a hinge, 
similar to a common pump valve ; the other edge of 
the valve falls into a groove which contains a com- 
position of bces'-wax and tallow : this composition 
is solid at the temperature of the atmosphere, and 
becomes fluid when heated a few degrees above it. 
Over this valve is a protecting cover, which serves 
to preserve it from snow or rain, forme^ of thin 
plates of iron, about five feet long, hinged with 
leather, and the end of each plate underlaps the 
*next in the direction of the piston’s motion, thus 
ensuring the lifting of each in succession. To the 
underside of the first carriage in each train is at- 
tached the piston, B, and its appurtenances ; a rod 
passing horizofltally from the piston is attached to 
a connecting arm, C, about six feet behind the 
piston. This connecting arm passes through the 
continuous groove in the pipe, and being fixed to 
the carRa^,> imparts motion to the train as the tube 
becomesf exhausted ; to the piston rod are also 
attached four steel wheels, H H, (two in advance 
and two behind the connecting arm,) which serve to 
lift the valve, and form a space for the passage of 
the connecting arm, and also for the admission of 
air to the back of the piston ; another steel wheel 
is attached to the carriage, regulated by a spring, 
which serves to ensure the perfect ^losing of the 
valve, by running over the top plates imllnediately 
after the arm has passed. *A copper tube or heater, 
N, about ten feet •long, constantly kept hot by u 
>niaU stove, Z, also fixed to the under side of the 
carriage, passes over and melts the surface of 
composition (which has been broken by lifting the 
valve,) which upon cooling becomes solid, and 
heynctically seals the valves. Thus each train in 
passing leaves the pipe in a fit state to receive the 
next train. 

** The continuous pipe is divided into suitable 
sections (according to the respective distance of the 
fixed steam engines) by separating valves F and Q, 
which are opened by the train as it goes along : 
these valves are so constructed, that no stoppage or 
diminution of speed is necessary in passing from 
one section to another. 'Ihe exit separating valve 
F, or that at the end of the section nearest to its 
steam engine, is opened by the compression of air 
in front of the piston, whiph necessarily takes place 
after it has passed the branch which communicates 
with the air-pump ; tlie entrance separating valve F 
(that near thejcommencemeut of the next section 
of pipe,) is an equilibrium or balance valve, and 
opens immediately the piston has entered the pipe. 
The main pipe is put together with deep socket 
joints, in each of which an annular space is left 
about the middle of the packing, and filled with a 
semi-fluid : thus any possible leakage of^ air into 
the pipe is pfbvc^ted. 

The following accounts of the working of this 
system on the Birmingham, Bristol, and Thames 
Junction Railroad, .will prove its efficiency. 

** The part of the line on which the system is laid 
down is between the Great Western iUilway and 
the Uxbridge line, on an incline rising part 1 in 
120, and part I in 115. 

^ The section of vacuum pipe is half a mile long, 
and nine inches internal diameter. 

** The exhausting pump is 37i inches diameter, 
and 22^ inches stroke, workcri by an engine of six- 
teen horse power. 

**For the purpose of experiment, a series of 


posts were fixed along the half mile, every two 
chains apart, and a guage at each end of the pipe, 
for the purpose of ascertaining the degree to which 
the pipe was exhausted. A vacuum equal to a 
column of mercury of 18 inches was obtained in 
one slid a half or tfi^o minutes, and both guages 
indicated the same extent of vacuum at the same 
instant.” 


COLLECTING SHELLS. 

In collecting shells the implements squired are few 
in number. The principal of these is a ladle or 
spoon, made of tin or thin iron, 5 inches long and 
5^ wide, with a rim about an inch in height ; it may 
have a short hollow handle, by which it may be 
fixed to the end of a long walking stick ; the middle 
should be perforated with holes, no larger than is 
sufficient for the passage of water. This instru- 
ment is very useful in fishing for small river shells, 
or for sifting fine sand on the sea-shore. One or 
two strong knives will be necessary for separatWtg 
limpets, ear-shells, &c. from the rocks. A hammer 
and chisel, for procuring such as perforate; and 
small tin boxes and bags for containing the speci- 
mens. In searching for the larger fresh-water bi- 
valves, a landing net, with very smiiU meshes, is ot 
great service, and it may be made to fit upon the 
same stick as that which receives the spoon already 
described. 

Marine shells are the most numerous, and there 
are few situations on the sea-coasts which do not 
produce some species. The lowest ebb of the tide 
is the best time for searching tor them. The rocks, 
corals, and stones, which are then left exposed, 
should be carefully examined for chitons, limpets, 
ear-shells, and other adhesive tribes, which are 
fixed upon the surfiice, or shelter themselves in tlu*. 
crevices. They arc dcladied by suddenly passing a 
knife between thc*m and the substance they arc 
upon. Muscles, and other gregarious bivalve’s, 
furnished with a byssus, likewise occur in such situ- 
ations. Wherever the rock, mud, or sand, is pierced 
with round holes, the collector may be tolerably 
sure of finding bivalves : they are procured either 
by breaking the rock with a hammer, or digging 
deep into the sand or mud with a spade. The little 
puddles of salt water, ^ft by the tide, are the habi- 
tations of many univalve shells ; and others will be 
found beneath loose stones and sea-weeds. If any 
shells appear to have been recently cq^t up on the 
beach, and are not broken, they may be collected ; 
but such as have lain some time, exposed to the 
friction of the waves and the heat of the sun, are 
scarcely worth that trouble. After a gale of* wind, 
or violent storm, th-i shore should be immediately 
visited, as fine shells are frequently to be met with : 
if the line of coast is extensive, a few boys should 
be engaged to assist in the search. This must be 
done quickly ; for it not unfrequently hapjiens, that 
the next flow of the tide takes away every shell. 
Small islands and coral reefs, not exposed to violent 
surfs, are generally very rich in shells, particularly 
in difierent species of Spondylus, tree -oysters 
(Dmdrottreai) t clams (Tridacme)^ winged muscles 
(Margarita) y and other adhesive or byssiferous bi- 
valves. 

The trawlt or dragging net, upon a productive 
coast, will generally bring up a variety of living 
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shell-fish, as well as of other marine animals. 
Whenever dead or broken shells are drawn up with 
the sounding line, or observed upon the beach, they 
afford an almost certain indication of the coast being 
productive. The trawl should be tried in every 
direction, both in deep and® shallow waters, and 
when once the shelly ground has been discovered, 
the collector may calculate upon procuring a variety 
of species peculiar to such waters. Shell-fish of a 
carnivorous nature may be caught in lobster pots, 
which they frequent for the purpose of feeding upon 
the offal used as baits. In the Mauritian islands it 
is a common practice to fish for olive and harp 
shells with a line and hook baited with flesh : this 
method, no d^ubt, might be employed with great 
advantage on other productive shores. The fish 
markets in Catholic countries should be regularly 
visited, particularly during the season ot Lent, when 
shell-fish constitute an important article of food to 
the inhabitants. In the market of Naples, are 
often seen fine specimens of Cardium sjiinomm and 
aculeatum^ Peciunetdug pilosus^ Pecten Jacobea, 
and vaWa, Murex brandanus, and many other 
species of a smaller size, thus exposed for sale, 
merely for the sake of the fish. Trawling in the 
bay would produce, without doubt, a still greater 
number. At Taranto, according to Swinburne and 
Ulysses, the variety and abundance of shell-fish is 
prodigious: the latter author enumerates 185 
species, found by himself at Taranto and Naples. 
Shells, also, are procured by divers or pearl fishers 
in various parts of India. It has been said that the 
magnificent collection of shells formed by the late 
Mr, Griffiths in the island of Sumatra, were nearly 
all procured in this manner. The sea, in the shel- 
tered bays and coves of tropical climates, is at times 
so clear and transparent, that objects are distin- 
guished at the depth of fifteen or twenty feet. The 
collector should avail himself of tliis, by using a 
small hand-net fastened to a pole, by which the 
bottom may be scraped. 

The most productive coasts for shells are those 
of the continent and islands of the Indian Ocean, 
from whence near one -fourth of the exotic species 
usually seen in cabinets are brought. It may be 
taken as a general rule, that the shores of islands 
abound with more shells than those of continents. 
Ceylon, Amboy iia, Sumatra, and Java, have long 
been celebrated for their shells; but those from 
Borneo and New Guinea are very little known. The 
island of Timor may be ca^ed the paradise of con- 
chologists ; for it has freciuently been averred, that 
no part of the worlil can be compared with it in the 
variety and ^profusion of its marine productions. «| 
The coasts of Australia arc considered productive, 
yet not particularly so. From the Pacific Islands 
many beautiful and rare species have been obtained ; 
and numerous others, in all probability, remain to 
be discovered. It is singular, that while the eastern 
coasts of South America are particularly barren, the 
western shores are found to be plentifully inhabited 
by testaceous animals, more especially those of the 
cyclobranchian tribe, or chitons, numerous species 
of which, of late years, have been received from 
Chili. In Britain, the west of England affords 
nearly two-thirds of all the marine species yet dis- 
covered. !rhe coast of Exmouth, Sandwich, and 
Weymouth, are particularly productive ; so likewise 
are those of Tenby, Barmouth, Hastings, Sec. *- In 
Ireland, Dr. Turton has explored Bautry Bay, and 
the celebrated silver strand of Portmamoek, in 
Dublin Bay, with great assiduity and singular 


success ; while in Scotland, a considerable number 
of rare and interesting shells have been discovered 
in the Frith of Forth, by Captain Laskey, and 
accurately described by him in the lyatuaciions of 
the Wernerian Society. 

Fluviatile ahelle may be sought for in fresh-water 
lakes, ponds, rivers, streams, and ditches filled by 
brooks. The greatest number of the univalves 
occur at or near the surface, under>the leaves of 
aquatic plants, among decayed vegetables, &c. The 
bivalves, on the other hand, as also the Ampullaria, 
Melanw, Paludina, among the univalves, are only 
to be found at the bottom, either among the pebbles, 
or partly imbedded in the sand or mud : tlie first 
are easily captured by the hand, or by the spoon 
already described ; but the different species of Cyclas, 
UniOf Anodonf See,, from fixing themselves within 
the mud (very often two or three inches beneath tlie 
surface), can only be extracted by a strong semi- 
circular landing net, somewhat resembling a drag in 
miniature — the curved portion being th«<r*xo which 
the handle is attached, while the straight' side is in 
front : this side, which comes in contact with the 
bottom, might be furnished with three or four iron 
prongs, like a rake, which would detach the shells 
from the mud ; while the net, being drawn forward, 
would receive them. Many of the European fluvia- 
tile bivalves arc minute, and can only be secured by 
a net with v^ry small meshes. There are scarcely 
any sitdhtions in this country where fresh-water 
shells may not be founch The exotic species should 
particularly engage the attention of the coUector. 
The great rivers and lakes of North America abound 
with a surprising number of these bivalves, many 
of which grow to a very large size and astonishing 
thickness. Although we are now well acquainted 
with those of North America, few, comparativ3ly, 
have yet been brought from the tropical regions of 
that continent, — still fewer from Asia, and scarc^y 
any from Africa. As no cause has been assigned for 
such a singular disparity, we may presume it is oc- 
casioned by the fresh waters of those regions not 
having been sufficiently examined. 

Land shells occur id all countries, and are found 
in various situations ; as humid spots covered by 
herlaige, rank grass, &c. ; beneath the bark, or 
within the hollows of old trees, crevices of rocks, 
walls, bones. Sec. Early in the morning, during a 
damp sunless day, or after showers of rain, bmd 
mollnsks may be found crawling on the leaves of 
plants, the stems of trees, &c. The animals will 
sometimes live in a torpid state for one or two years 
after they have been removed from their native 
country : it is therefore highly desirable that this 
experiment should be tried with a few of each 
species ; packing them in moss, or loose vegetable 
earth, but in such a way that they may not be shaken 
during tjie voyage. 

The animals of all shells may hS killed with warm 
water, in which they should remain two or three 
hours. The water must not boil, otherwise the 
colors, in many cases, will be changed or injured. 
Previous to removing the animal, the shdls should 
be simply cleaned with water and a lyird brush. 
Spirits of salt, or other acids, on no account should 
be used: they are, indeed, employed to remove 
scurf, or any extraneous bodies that sometimes hide 
the beauty of the specimens ; but their application 
requires much skill, and will prove destructive in 
the hands of inexperienced persons. When the 
shells, therefore, have been cleaned with a brush, 
the dead animals can be removed with a stout pin* 
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or the point of a knife : the latter will be necessary 
for cutting the two mnsdes, generally found in bi- 
valves, and by which the valves are closed. The 
animals of these shells are never dead until these 
muscles are relaxed, and the valves begin to gape. 
During this operation, great care must betaken not 
to injure the teetli ; and it is desirable that the liga- 
ment should be preserved entire. The operculum, or 
lid, which closes the mouth of univalves, should be 
carefully detached, wrapped in paper, and Replaced 
within the aperture. The shells may be left to drain 
upon a towel and board placed in the shade. In 
A-opical countries, the assistance of ants may be 
called in with advantage. 

In packing shells, the smaller and more delicate 
kinds will be best secured from injury in chip 
boxes ; to these ^should be affixed labels, stating the 
place they were found in, and any other circum- 
stances. Those armed with long and tender spines 
had better be enveloped in cotton or tow, until their 
points aro iTvmpletely covered: the rest may be 
wrapped *ln cotton, paper, or other soft substance, 
and closely packed ; taking care to put the largest 
and heaviest at the bottom, and filling up the in- 
terstices with the smaller species. Many of these 
latter, also, may be packed, with greater security, 
within the large ones ; thus the risk of injury will 
be diminished, and much space saved. 

CHEMICAL TESTS. 

(Resumed from page 168 .j 

Te4t for Iron in Mineral Waters , — ^To any mi- 
neral water, suspected of containing iron, add a little 
limg water: a precipitate of carbonate of lime, 
mixed with a portion of oxide of iron, which is of a 
light brown color, will fall down. Pour a few 
drops of the solution of succinate of ammonia into 
a wine glass containing any flilld where iron is sus- 
pected to exist ; for example, a solution of the mu- 
riate of iron : there will instantly be a copious pre- 
cipitate of succinate of iron,«whilst muriate of am- 
monia will be held in solution. Chalybeate waters 
may thus be proved^lo have iron in solution. 

Test for Gold in Solution, — Pour about ten or 
twelve drops of nitro-muriate of gold into a wine 
glass containing distilled ^ter ; the mixture will in 
the present case be colorless, but if it be stiiTed 
round with a piece of tin, or a slip of tinned iron, 
it will assume the appearance of port wine. This 
precipitate, (wmch is &e same as that known by the 
name of the purple precipitate qf Cassius^) wiU 
soon fall down in the form of a purple powder. 

Test for Platinum and for Potass.-^Voox some 
of the solution of carbonate of potass into a wine 
glass, containing some diluted nitro-muriate of pla- 
tinum : a yellow* precipitate will fall dou%. As a 
solution of soda has not this effect, a very ready 
way of discovering the existence of potass in com- 
bination, is by letting fall a few drops of the nitro- 
muriate into the suspected solution. 

Test for Iron and Copper in il/icm.— ^Sulphate of 
alumine and potass very often contains sulphates of 
iron and copper. These may be detected as follows : 
dissolve two drams of the alum in hot water, and 
pour the solution into different wine glasses, into 
one of these pour a few drops of a solution of prus- 
siate of potass ; if iron be present, a dark blue pre- 
cipitate will take place ; this is the prussiate of iron, 
or Prussian blue. Into the other glass pour a solu- 


tion of pure ammonia: if copper be present, a 
beantiful light blue color will pervade the liquid, 
from the precipitation of ammoniuret of copper. 

Tests for Tellurium , — In a solution supposed to 
contain teUurium, immerse a tin rod. If tellurium 
be pr^nt, it will be|)recipitated on the rod in the 
metric state, it will have a greyish white lustre 
similar to the tin itself. To prove beyond doubt the 
existence of the tellurium in the solution, the pre- 
cipitated metal should be wiped off from the rod by 
a feather on a piece of paper. A further test for 
the presence of this metal, is a small quantity of the 
subcarbonate of potass, which will throw down a 
white precipitate. Experiments should be made 
with both these on different |)ortioq^ of the liquid 
to be tested. 

l^ests for Lead and Copper in Wine, ifc , — Put 
into a crucible one ounce of sulphur, and one ounce 
of pure lime, and keep them in a white heat for 
nearly half an hour ; when cold, add one ounce of 
the super-tartrate of potass, and boil the whole in 
a mattress with some distilled water for about half 
an hour. Decant the supernatant liquor into small 
phials, adding about twenty or thirty drops of mu- 
riatic acid to each. The phials must be well stopped 
and preserved for use. Lead, copper and other 
deleterious metals will be precipitated, of a black 
color, by this liquid, if poured, in the quantity of 
only a few drops, into the suspected wine or cyder. 
The muriatic acid is added to this test, to prevent 
the precipitation of iron, which might exist in the 
wine without any mischief resulting from its use. 

Another test for these pernicious metals in wine 
and cyder, exists ready formed in nature. Pour 
into a glass of suspected win^ cyder, or perry, a few 
drops of Horrowgate water. If any lead, Ac., be 
present, it will full down in the state of a black 
precipitate, being combined with the sulphuretted 
hydrogen by which these waters are impregnated. 

(To be continued.) 


THE CHARCOAL GALVANIC BATTERY. 

BY MR. SMRE. 

Mr. Smxe says, that ** When a diamond is placed 
incontact with amalgamated zinc in dilute sulphuric 
acid, no gas is given off, nor copper precipitated on 
it from a solution of that metal when touched by 
zinc. Gas coke, however, recently ignited, or 
plumbago, placed unter similar circumstances, 
copiously evolves hydrogen from its surface. The 
same circumstance is noticed with the various forms 
of porous coke and boxwood charcoal,* but in these 
cases no gas is given off for some little time. Ob- 
serving this, it is a matter of great interest to know 
what became of the gas for the first few seconds, 
and it directly occurred that the first portions of 
gas were bound down in a nascent state with the 
charcoal : this was proved by placing it in a solu- 
tion of copper, when the charcoal and the coke 
became coated with a thin film of the metal. In 
the same way gold, silver, mercury, and lead, were 
precipitated from their solutions, and iodine set free 
from iodic acid. Probably the other metals were 
also precipitated, but their colors render a thin film 
difficult to be distinguished. When charcoal or the 
porous coke is made to form the electrodes of a 
battery, the piece forming the kathode or platinode 
is found to have similar properties ; but the anode 
or zincode, however^ ia found to possess nascent 
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oxygen from its liberating chlorine from mnriatic 
acid, though this is not quite so satisfactory as the 
experiment with the hydrogen. The gas coke and 
plumbago are found not to possess the property of 
retaining the gases. Occasionally charcoal will be 
found to precipitate gold andc silver from O^ur so- 
lutions, but ill these cases copper, and those metals 
which have a greater affinity for oxygen, are not 
reduced. 

** View the importance of these experiments, as 
they demonstratively prove that which has hitherto 
been the prevailing theory, namely, that nascent 
hydrogen precipitates the metals, and that the pre- 
cipitation may take place when the galvanic current 
is broken ; for the coke will retain its hydrogen in 
some cases for** forty-eight or more hours. Now in 
what state is the hydrogen when it has these pro- 
perties ? Is it in the form of minute* bubbles ad- 
hering to the surface ? This would appear to be a 
mystery. It is probably in a state analogous to so- 
lution ; for if a piece of smooth platinum be placed 
in contact with zinc till minute bubbles arc covering 
its whole surface, and then the zinc be removed 
and a solution of a metal be poured upon the pla- 
tinum in such a way that the bubbles are hot dis- 
turbed, no precipitation takes place; and even 
spongy platinum or spongy palladium fails under 
the same circumstances to precipitate the metal. 

** Much difficulty arises in naming the two poles 
of a battery ; they arc called the positive end and the 
negative end, the anode and the kathode, the pla- 
tinodc and zincode ; now as each pole of a simple 
battery becomes reversed if the battery is doubled, 
it is better to name the two ends from the oxygen 
and hydrogen ; since q^e have shown that the gal- 
vanic current owes its power of decomposing many 
substances entirely to these gases. TLe names 
which are proposed are oxode, at which oxygen is 
evolved, and hydrogode, where the hydrogen is 
given off. 

** The soft and spongy charcoals, as those of deal, 
possess the property of evolving gas very imperfectly. 

** Various kinds of coal, such as anthracite and 
cannel, were tried, but none were found to evolve 
hydrogen, nor to have copper precipitated when the 
circuit was made in a solution of that metal. 

** From the above experiments we see that batte- 
ries may be constructed of carbon in the place of a 
negative metal ; the hard coke or plumbago an- 
swering best, and the porous coke and box-wood 
charcoal next. These may be used as an ordinary- 
battery with sulphuric acid,*'but of course a battery 
thus constructed possesses but little power. If, 
however, the hydrogen is removed upon Professor 
BanielPs principle, then will the power be increased, 
and a charcoal battery may be made of surprising 
energy. The hydrogen may be removed by me- 
tallic solutions, which have a feeble affinity for 
oxygen, and therefore those of gold, silver, plati- 
num, or copper, would answer best; the latter 
being the only one in use from its cheapness. The 
highly oxygenated acids, such as nitric, &c., are 
more powerful than these, and are now considerably 
employed ; but disadvantages attend their action, 
for if the current is required to be continued for a 
long time, a large quantity of acid must be used, 
and the fomes arising from the battery are injurious 
to the animal economy : in addition, the strong acid 
is liable to be spilt over the fingers or clothes ; and, 
lastly, it always transudes through the porous tubes, 
and acts upon the zinc, even when amalgamated, to 
a considerable extent. 


** It is i^haps worthy of notice, that the powers 
of the nitric acid battery are not to be attributed to 
the fluids alone, for no current is formed when 
platinum is used in both cells. Strong sulphuric 
acid produced scarcely any action, but &e addition 
of nitric acid rendered it powerful, for a time pro- 
portionate to the quantity of the latter add lued. 
1 have tried other substances which have aq affinity 
for hydrogen, such as chlorine, iodine, chloride of 
lime, peroxide of iron, (or a mixture of muriatic 
acid and peroxide of manganese,) so that nascent 
chlorine may be evolved during the action of the 
battery ; but I find that even with the latter, the 
action, though powerful, is one quarter less than 
with strong nitric add. 

A coke battery of two cells, with eight ounces 
of nitric acid and dilute sulphuric acid, yields ten 
cubic inches of gas in five minutes. In this case 
about eight square inches and a half of carbon were 
exposed, and the communication was effected by 
means of thick platinum wires. The fBffie quantity 
of gas was given off from seven square inches of 
platinum. One piece of charcoal in a single cell 
gave one-fifth of a cubic inch in twenty minutes. 

“ Experiments were performed on the properties 
of selenium, sulphur, phosphorus, bromine, iodine, 
and chloride ; but as nothing very worthy of notice 
was discovered, it Wll be unnecessary to dwell upon 
these suhstarfees. 

“ With regard to the metallic elementary bodies, 
their piopcrties have been investigated so frequently, 
and to such an extent, that it may seem unnecessary 
to draw attention again to them ; but two circum- 
stances influencing their action have never beeji 
noticed. It is well known that the positive metal 
should be the most readily acted upon by the !^>lu- 
tion, and the negative the least, and the further these 
are apart, the more forcible will be the battery; 
thus, cffteris paribus f platinum and zinc are more 
powerful than iron 'and zinc ; but if a circuit be 
made of a piece of smooth platinum and zinc, it will 
sometimes happen that the effect is less than when a 
circuit is formed by a^similar piece of iron. Now 
this appears at first sight paradoxical, though it can 
in many instances be easily explained ; for if the 
platinum be carefully examined, it will be seen that 
the acid solution does not really wet the platinum, 
but runs off from the gi;pater part of the surface, 
as metallic mercury does from glass. In this state, 
a piece of platinum, having a surface of thirty-two 
square inches, formed into a battery with amal- 
gamated zinc and connected with a,, magnet, sup- 
ported three-quarters of a pound through five thick- 
nesses of paper : when the same piece of platinum 
was heated or dipped in nitric acid, and afterwards 
well washed, it supported a similar weight through 
twelve thicknesses of paper, thus being less power- 
ful than fron in the first instance,*' and more so in 
the second. In the same way, silver supported 
under the like circumstances, the keeper of a mag- 
net through three layers of paper : on being heated 
and again wetted, the attractive force was exerted 
through nine thicknesses of paper, but no additional 
power was gained by removing the surfiice of the 
silver by nitric acid. The metals in these cases 
appear to beoome coated with a film of air, whidi 
effectually prevents the contact of the fluid. This 
is also seen in the various forms of charcoal, which 
after ignition are very powerful, but lose much of 
their force if long exposed to the air ; their eneigy, 
however, is restored upon their being again heated.” 
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PLANTS IN LIVING ROOMS. 

Vbby much has been said about plants in windows, 
some asserting their tendency to injure health, and 
others the contrary. There is one point, however, 
in which I think all will agree, and that is, their 
beautiful appearance. Whether in the splendid 
halls and drawing-rooms of the wealthy, or in the 
humble cottage of the poor, there can be but one 
opinion respecting their appearance. What artificial 
splendour can compete with a number of hl^dsome 
flowering plants in the windows of our rooms? 
Certainly none. Their beautiful green leaves, con- 
trasted with their blossoms of various forms and 
colors, present an appearance altogether beyond the 
reach of art ; and during the winter months, when 
the ground is cohered with snow, and the gardens 
present an appearance more of desolation than of 
beauty, the trees all leafless, and the flowers cut 
'down by the frost, Men what a feast is presented by 
flowers blooming away in your house, (heedless of the 
chilling blasts without,) enlivening the dreariness of 
winter, spreading an odoriferous perfume through 
your apartments, and rivalling in beauty many of 
those tender kinds, who only delight us with their 
fragrant flowers during the genial summer weather, 
not able to bear up against the chilling and frosty 
air of winter. With regard to the choice of flowers 
for windows, of course, that is a matter of taste ; 
but for the cottager, I think, he will fin|^ the Fuchsia, 
Hydrangea, Chinese Primrose, Cactus spectosa, and 
Monthly Roses, to be not bnly cheap, but elegant 
additions to his apatrtments. 

We will now proceed to consider the principal 
<lue8tion on the subject, viz. : are they beneficial or 
injurious to health ? and 1 shall endeavour to show 
clearly and upon philosophical principles, that in 
moderate quontities they arc decidedly healthy. 
Our atmosphere is simply a mixture of oxygen, or 
vital air, (so called because no animal can live 
without it,) and nitrogen, (c^led also azotic gas, 
because it would immediately deprive any one of 
life, who was to breathe it) with an exceedingly 
small quantity (about 1 part in 1000) of carbonic 
acid gas, which is also poiaibnous, and of course, 
several adventitious substances, such as watery 
vapour, &e. Now,' in breathing this atmospheric 
air, man, and all other animals, retain the oxygen 
which enters into the blood, and return the nitrogen, 
which being lighter than the air, ascends and waits 
for fresh combinations ; thus man deprives the air 
of its constituent which supports Hfe, and returns 
the poisonous .part ; on the contrary, plants (not 
flowers only, but plants generally,) give out during 
the day a large quantity of oxygen, which com- 
bining with the nitrogen which man exhales, pre- 
serves the equilibrium and reforms atmospheric air. 
Here, then, we see that ** the plant purifies what 
the animal had poisoned.” The loss oL the vast 
quantity of oxygen which is absorbed by the 
breathing of animals, would soon render the air 
totally unfit for use, if the Almighty Framer of the 
universe had not in his infinite wisdom appointed 
an antidote in the vegetable citation. This is, 
think, a 8||ifficient evidence, that plants in rooms are 
decidedly healthy, but when I state this, I must 
also assert, that in bed-rooms they are exceedingly 
deleterious, as during the night, many plants give 
out carbon instead of oxygen, and by that means 
instead of purifying the afe help to poison it. The 
fact that man exhales air unfit for bring re-breathed, 
is too clear and generally admitted, to need an ex- 


periment ; but perhaps it may be as wril to mention 
one, as some readers of this article may be sceptical 
on this point, to show that, daring the day, plants 
give out oxygen ; 1 therefore select the following 
from Parke’s Rudiments of Chemistry : — Invert 
a glas^bell full of itater in a flat dish of water, and 
introduce leaves undw it. Expose the apparatus 
to the sun’s rays and very pure oxygen gas will be 
disengaged, which will displace the water in the 
glass and occupy its place.” In like manner, a sprig 
»f mint corked in a small portion of carbonic acid 
gas, will render it capable of supporting life* 
Thinking, as one of our present authors writes, < 
that ** Floriculture is amongst the most innocent 
and humanising of dll pleasures,*' and that every 
thing which tends to dijfuse such pursuits amongst 
those who have too few amusements, is a point 
gainedfor hqppiness and for virtue,** 1 consider it a 
duty which 1, as a Floriculturist, owe to my favourite 
recreation, to endeavour to remove that prejudice 
which so generally exists against flowers in windows, 
by showing, that (exeept in sleeping apartments) it 
is destitute of foundation ; and further, by proving 
on chemical and philosophical principles, that they 
are not only interesting and beautful, but actually 
conduce to the salubrity of the atmosphere. 

On purchasing Plants. — Those who are fond of 
having plants in their windows are often disappointed 
in their wishes, by the want of a little knowledge 
and a little care ; for though the plants which they 
purchase appear in fine condition when purchased, 
they frequently begin to fall off at the very time 
when they ought to come into full flower. One 
obvious cause of this is, the different circumstances 
they are placed under by the purchaser, to what 
they had been in when in possession of the nursery- 
man ; and still more, the very different management 
to which they are subjected. 

In purchasing flowers in pots, it is important to 
recollect, that by far the greater number of them 
have been forced into a premature display of their 
beauties by artificial heat and shelter, which renders 
them full of sap and tender, from the branches and 
shoots not being ripened. The color of their leaves 
is of a peculiar shade of green, which from the 
abundance of their juices, appears not unhealthy ; 
but though it may appear fresh, it is much paler 
than plants which have grown in the open air and 
exposed to the variations of the weather. Another 
important circumstance is, that the nurseryman’s 
grwn-honse always has light perpendicular, as well 
as on both sides, so tl^t his plants grow upright, 
and send out branches on all sides, forming what is 
termed a well-balanced head. 

Now when a plant which has been Ibus reared is 
transferred to the inside of a room window, or to a 
flower-stand in a sitting-room, it is at once deprived 
of its customary perpendicular light from the roof 
of the green-honse, as well as two, if not three, of 
its side lights ; that is, it only receives light on one 
side, to which it will soon bend, till its upright 
growth is spoiled, and the balance of the head is 
destroyed by the branches receiving the front light 
far outgrowing those which are behind them. When 
this^ is first observed, the bending of the plant is 
attempted to be corrected by turning the back part 
to the front ; but this, so fer firom answering the 
purpose, not only gives the branches unsightly 
curves and twists, but greatly weakens the plant. 
It^ much better to let &e tendency of the Imngbs 
to the light operate always in the same direction, 
till the whole assume the epread, fan-like posilion 
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iokiek i$ the wdy natural one for vfind^ ph^e 
hmhng no perpendieular ligkt—it being iinpoeeible 
in each naees to grow plants with weUrbaUnced 
heads. 

' It is also very itnportant, on pnrohasing plants in. 
. pots, St first not to expose th^yn out of doorik either 
all night or to bright sunshine. • The cold of bur 
nights, even far in the sammer, will ofto itgure, if 
it do not kill, plants not gradually inured to' it: 
while the bright sunlight of a summer's day will 
often wither or hiU plants which have previously 
had only tiie tempered light of a green-house. 

With respect to watering, in cool moist weather 
it is very generally overdone, and the plants are 
rendered dropsical and sickly, by having the mould 
always soaking wet ; whereas, in dry summer wea- 
fiber, they are as generally under- watered, — ^for in 
such weather f the effects of one waterfng, partieu^ 
tarty in smatt pots, and more so when these are 
new and porous, will disappear in a few houn* 
Many plants, in such circumstances, would require 
to be watered at least twice, \f not thrice a day* 
The greatest care ought always to be taken to have 
the pots so drained with broken potsherds, as that 
no water may stagnate, and for this reason all paus 
with standing water in them should be prohibited. 
—Flora/ Calendar, 


MISCELLANIES. 

Interesting Example tf Electrical Attraction,— 
It is probably known to many persons, that, in the 
process of applying gold-leaf in gilding the frames 
of pictures and looking glasses, the frame, after 
being duly prepared by a composition which is laid 
on with a brush, is moistened with gin or some other 
spirit. The gold-leaf, cut up by a round-edged 
knife into pieces of a suitable size, is taken up on a 
flat hair-brush and brought with the gold downward 
very near to the place to which it is to be applied. 
When it comes within a short distance, generally 
about half or three-quarters of an inch, without any 
farther attention of the artist, it suddenly flies from 
the hair-brush to the surface on whidi it, is to be 
laid, ah^dings to it and embraces it with such deli- 
cacy as to cover every roughness. The gold, appa>- 
rentl^, makes just such an effort, as it does when 
attracted in the gold leaf electroineter, and it ap- 
pears to arise from the same cause, namely, an 
electrical attraction. This attraction is obviously 
produced by the evaporatio]||\ of the spirit. Evapo- 
ration is well known to produce electrical excitement, 
and to generate opposite states of electricity in the 
contiguous ^dies. We should therefore expect 
the attraction to be the strongest in the case of 
those bodies which evaporate most rea^y — accord- 
ingly the gold leaf is to powerfully attracted when 
water is substituted for spirit. The success of the 
gilder appears, in tlim cases, to depend very much 
on the exertion of a principle which he is tery little 
aware of. Itwould seem, that but forthis, itwould 
be scarcely possible jtb' apply the leaf with entkre 
prtoion, to all the.Tariety of surface^ produced by 
the carver. We have thou^t it» worth while men- 
tioning, as a happy illustration of a sdeatific prind- 
p|e occurring in the arts. 

t JPumpHn ^dr.— Some rural landholders in the 
neighbouibood of Presburgh have just tried to make 
pumpkin sugar, and the experiment has completely 
knocked. Twenty-seven quintals of that vegtobfe 
ji^ onequhto of raw sugar. This inventUm is 


one of gMt importance to Hungary, whose soil is 
very fevoirable to thd cnlrivationm {Wpkins, which 
attain here so large a size tout some of them are to 
be found weighing four hundred pounds. — German 
Paper. 

Garden Pots. — A patent has b^n taken out for 
a garden pot. In appearance it ia likeacoipmon 
one, but it has an outer or second side, by which an 
interpiediate space ^ is formed for the supply of 
water ; which, on account of the porous nature of 
the matarial us(^ in the manufacture, gradually 
filters through the inner pot, and yields to the 
flowers or shrubs therein planted a (K>ntinued and 
uniform supply. 

JOry Jfo/.— Chance, which often gives valuable 
information to observers, has pointed out a preven- 
Uve of the rot in timber, that, whife it promises to 
be efficacious, has, at the same time, cheapness to 
recommend its employment. It has been found 
that the timber used about the copperas works in 
Whitstable, in Kent, has continued inj^sound state 
for many years, which the seafaring people of that 
place attribute to its being, foaked in the liquor that 
runs from the copperas-stones, and are unanimous 
in thinking this would prove a complete preventive 
of dry rot ; there is a greater reason to hope for a 
good effect from this, as the copperas liquor, by its 
sulphuric acid, has a decided action on every >part of 
timber, somewhat analogous to that which charring 
has on i(ys 8 u»face, by which it has been long known 
to be preserved wherejt would otherwise have de- 
cayed rapidly. 

India Rubber Hats.— An Xmerican paper, the 
** Portland Courier,” says, that a manufacturer at 
Portland has succeeded in making, very good hats 
from Indian-rubber. They are, it adds, very light, 
weighing, on an average, about four ounces, and are 
80 elastic that they may be folded like a handker- 
chief— may be crushed into any shape, and will 
immediately return to their ori^oal form without 
being injured in the ^smallest degree. They may be 
folded in a trunk by the traveller, and at the end of 
the longest journey can be restor^ to shape without 
any difficulty, and wi^out sustaining any injury. 

To Fix Black-lead Pencil drawings, — Dissolve a 
small quantity of isinglass, and. dilute it with warm 
water, till so thin that when spread upon paper, and 
dry, it shall be free from those sparklipg particles 
which never fail to appear, if too thick. Take a 
broad flat camel-hair pencil, set in tin, and fill it 
plentifully with the solution, and draw it slightly 
over the work, intended to be fixed, once or twice, 
or according as the size of the picturp may require : 
it must be very carefolly done, tp prevent disturbing 
the -sharpness of the pencil work ; when dry, it will 
be found to resist the effetct of Indian-rubber. It 
is advantageous to spohge the back of the paper or 
fii^tol board before applying the solution, in order 
that the 9>aper may dry level, as U is apt to contract 
round the edgea when only one aiife is wet. If there 
be a margin rojond the drawing, it is not requisite to 
sponge the back. . MUk and water answers the 
above purpoae qiute as weU-rso flops alon Water. 

Liquid ma - Slue.'^Teku. half a poimd of best 
double oil,qf-irifriol,'miz one qnaoee^JSpsiush indigo, 
(first pound the indigo very fine,) and scrape in a 
little mialk ; have a huge iron pot half full of aand, 
whibh aet on the Are— when the land is hot, put the 
bottle fo and let the vitriol, &c. boil gently for a 
quarter pf an bonr-^ftake the whole off the fire and 
let it stand for twenty-flmr hours, and then bottle it 
for nae. 
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BOOKBINDING 

Is the art of securing together a number of separate 
leayes into one book, and is of very great antiquity, 
the invention being generally attributed to one of 
the kings of Pergamus, to w|iom we are also said to 
be indebted for the invention of parchment.^ Book- 
binding, properly so called, includes the binding of 
all printed books ; while vellum-binding is the term 
applied to the binding of every destTi}ition of ac- 
count books. The two branches are quite distinct, 
and seldom, if ever, successfully practised by the 
same individual ; we shall, therefore, describe each 
brunch separately, beginning with bookbinding. 

In binding printed books, they are generally re- 
ceived by binder in sheets, which arc folded 
into quartos, octavos, duodecimos, &c. as the case 
may be. This process is assisted by certain catch- 
marks or signatures, printed at the bottom of each 
sheet, by attending to which, and keeping the folio 
of one page on the folio of another, and at the siime 
time preserving the necessary correspondence be- 
tween the foot of each page, the work will be pro- 
perly folded, and an uniformity of margin preserved 
throughout the work. The book having been folded 
and pressed, is next beaten on a large smooth stone, 
with a cast iron bell-sha])ed hummer, weighing from 
twelve to fourteen pounds. This beating requires 
great care and skilfulncss on the part of the work- 
man, and various attempts have been made, at dif- 
ferent periods, to supersede the process, by the use 
of hydraulic and other powerful presses; these, 
however, have proved unfit for the purpose, gene- 
rally creasing and disfiguring the woifk. Mr. Burn, 
of Hatton Garden, has, however, succeeded in ren- 
dering books extremely compact and solid, by pass- 
ing the sheets, when folded, between a pair of 
powerful rollers ; and this method will eventually 
supersede the old laborious and imperfect one of 
hammer-beating. The apparatus of Mr. Burn con- 
sists of two iron cylinders, about twelve inches in 
diameter, adjustable in the usual manner by screws, 
and worked by manual labour applied to one or two 
cranked handles. A boy sits in front of the press, 
who gathers the sheets into packets by placing two 
or more upon a piece of tin plate of the same size, 
and covering them with another piece, and thus 
proceeding, by alternating tin plates and bundles of 
sheets, till a sufficient quantity have been put to- 
gether, which will depend greatly on the thickness 
and hardness of the paper, &c. The packet so 
formed is then passed between the rollers, and is 
received by the man who turns the winch, and who 
has time to lay the sheets on one side, and hand 
over the tin, plates, by the time that the boy has 
prepared a second j)ackt-t. The time occupied in 
this process is about one-twentieth of that requisite 
for beating. It is not merely a saving of time, how- 
ever, that is gained by using tlic rdiing-press, for 
the paper is rendered much smoother, and the com- 
pression of the book is one-sixtli greater than could 
have been obtained by beating. The Society of Arts 
presented Mr. Burn with their silver Vulcan medal 
for his invention, which is now in very general and 
extensive use. Newly printed works will not admit 
of beating or rolling, and books which are only to 
be boarded, do not require more thau a good press- 
ing. After beating or rolling, the book is collated, 
and the plates (if any) put in their respective 
places. It is then put in the standing press, and 
after remaining there a short time, is taken out, and 
the waste leaves added at the beginning and end. 


The book is then taken up between the extended 
fingers of each hand, and the back and head knocked 
up nice and square ; one side of the book is then 
laid upon a pressing board as large as the book it- 
self, beyond which the back must project about half 
an inch ; a second pressing-board, corresponding in 
sixe and position with the former, is placed upon 
the upper side, and the board being firmly grasped 
with the left hand, the book is lowered into the cut- 
ting-press, which is screwed up tight, and a certain 
numbei^of grooves, according to the size of the 
book, are cut in the back with a tenon saw, for the 
reception of the cords on which the book is to lA: 
sewed. After sawing, the sections are parted by 
passing a folding stick up and down between them. 
The book is then taken to the sewing-press, of 
which Fig. 1 is a representation. *lt consists of a 
stout flat board A A, and two upright screws B B, 
with a long opening between them. A top rail C 
rises and fulls upon the screws by means of two 
nuts D D. Several cords, suited in {qge and iiu tu- 
ber to the kind of books which are to be^sewn, are 
attached to the rail C, and set to correspond with 
the sawed grooves in the back of the hook ; the 
cords being carried down through the aperture in 
the bed of the press, are fastened underneath hy 
means of brass keys, of which E is a representation. 
The number and distances of the bands are quite 
arbitrary, and are disposed according to the fancy 
of the workifian ; it may, however, in general, be 
reguLitedas follows: .'IVmos. three bands ; IBrnos., 
12nios., 8vos., and two-leaf 4tqs. four bands ; royal 
Bvos. and whole-sheet 4tus. five bauds ; and folios 
from ffve to seven bands. In sawing the back two 
extra grooves are made, one at each end of tlie 
book, for the catch or kettle-stitch. The book 
being placed with the back towards the sewer and 
the title uppermost, the fly-leaf or end paper is first 
laid upon the press and sewed to the cords, by pass- 
ing the needle in the first right-hand groove or 
catch -.stitch mark, With the right hand; the left 
hand being kept in the middle of the section, re- 
ceives the needle and draws it through, leaving tw'o 
or three inches of the, thread undrawn. The needle 
is then returned out on the head side of the hand, 
received by the right hand, ami pHs.sed through on 
the other side of the band, by which the thread is 
conducted round each band in succession. The 
needle being carried along the inside of the section, 
and led round each band* in this manner, is at IsMt 
brought out of the lust groove or left hand catch- 
stitch mark. The first section of the book is then 
taken and sewed to the bands in t^e same way ; 
when the needle comes out at the catch-stitch muik, 
over the end of the thread left out of the fly-leaf 
in the first sewing, the thread is tied to it in a knot. 
The remaining sections are then sewn, the thread 
being fastened through the catch-stitch of each 
preceding* section. Care must bettaken not to draw 
the thread of the catch-stitches too tight, but to 
keep the back equally swelled. A number of books 
may be sewed one on another till the press is three 
parts full, care being taken to finish off the sewing 
of each book, and not to catch-stitch them toge- 
ther. The proper number of books beiffg sew'ed, 
the strings are cut from the rail, and iiiifastened at 
the bottom ; the books are then separated, and the 
bands cut apart, leaving about two inches on each 
side of the book. After sewing, the buck of the 
book is glued ; and when that is dry, the ends of 
the bands are opened and scraped. If the bock is 
to be lined, which is customary wim ail half-extrb 
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and other superior work, it is now done, either with 
fine colored or marble paper. If with marble pa- 
per, the sheet is folded with the plain side outwards, 
one half of it being pasted ; it is laid between the 
fly-leaves, into the fold of which it is closely worked $ 
the other half is then pasted, and the next fly-leaf 
rubbed down upon it, any superfluous edges being 
cut off with the shears. This done, the back is 
next to be rounded, which is effected by laying the 
book on the press cheek, with the fore-edge towards 
the workman, who presses the fingers of*his left 
hand upon the book, and at the same time draws it 
towards him, gently tapping the back up and down 
with a hammer, alternately changing the sides until 
the book is uniformly and effectually rounded. The 
hack is then squeezed in the cutting press for a few 
minutes, which flets it, and the book is then ready 
for backing. This consists in forming a projection 
of the back on each side of the book, sufiicient to 
cover the boards, and is done by placing cutting 
hoard.s on e^ch side of the book, within about a 
quarter o£ an inch of the back, or according to the 
size of the book, care being taken that the boards 
are parallel witii the back, and at equal distances 
from it. The boards being tightly grasped by the 
left imnd are lowered into the cutting-press, and 
screwed tight. The back is then hammered gently 
and uniformly all over, which causes it to spread 
ov(‘r the boards so as to form the required ledge or 
projection. If any roughness appear^ on tfie back, 
it is removed by scraping, and cleaned off with 
paste and paper ^laviiigs. The boards for the 
cover, which arc brown milled boards, having been 
cut to the required size with shears, or ploughed in 
the cutting-press, two holes arc pricked with a bod- 
kin for each band, one of them directly opposite the 
hand, the other about an inch beyond it. The first, 
for ^ VO., should be about half an inch from the 
edge of the board, the others about an inch, or for 
larger works still forwarder. The bands are tlicn 
drawn tlirough the outer side of the board, and 
passed through the other hole to the outside again, 
where the ends are spread and pasted. Each board 
is then opened, and laid separately on a smooth 
))iece of iron, and the stHngs hammered flat. The 
boards, which should not be put on too tightly, 
having been properly adjusted, and the back 
examined to see that it has not been deranged, and 
the defects, if any, remedied with the backing 
hammer, the next step fs cutting the fore-edge. 
For this purpose the boards are thrown out of the 
grooves, or ledges, and then brought to a perfect 
level with thq*back by knocking on the cheeks of 
the press ; a cutting ^board^ of oak or beech, and 
rather wedge-shaped, is then placed on the left hand 
of the book, and another, called a mnner, on the 
right ; the whole is then placed in the cutting-press, 
Fig. 2, the runner being brought even with the right 
cheek of the pr«ss, and when properly •adjusted, 
the press is screwed up, and the fore-edge ploughed. 
After cutting the fore-edge, the book is taken out, 
and the back rounded as before, when a corres- 
ponding groove will be formed in the front. The 
head is next cut by knocking the boards straight up 
with it, keeping them in the ledge produced by 
hacking; the cutting-board and runner are then 
applied as before, and the head ploughed. For 
cutting the opposite end, the boards are slipped 
below the head as much again as it is intended they 
shall project, which should be rather less than on 
the fore-edge. A small piece is then taken off the 
hmiT corner of each board, and the boards being 


replaced, there will be found a sufficient projection 
for both ends. 

The cutting-press, Fig. 2, which has been referred 
to, consists of two wooden cheeks, F F, connecte<] 
by two slide bars H H, and two wooden screws 1 1. 
Upon^ne of the cheque F F are two guides fur the 
plough to work in. 

The plough. Fig. 3, which is the cutting iiistru- 
ment, consists of two sides, K L, connected by a 
screw iM, and two slide bars, N N. A knife, Fig. 4 , 
is fastened to the under side of the cheek L, by ri 
strong square bolt, which takes into a groove cut 
on the circumference of the screw M, and prevents 
it from moving laterally in the. check. When tlic 
screw is turned, therefore, the two sides of the 
plough approach to or recede from c%ch other. 

Various attempts have at different times been 
made to improve the cutting-press and its appur- 
tenances. Mr. Baxter, of Lewes, proposed to ob- 
viate most of the inconveniences attending the use 
of the common plough-knife. His improved knife 
consisted of a brass or gun-metal stock, Fig. 5, 
having a dove-tailed groove on its under surface, 
in which slides a steel blade or cutter, which is 
kept in any required position by a set screw on the. 
upper part of the stock. The great advantage 
of this knife is, that when once properly adjusted, 
the blade may be changed and ground ad injinitum^ 
without deranging the adjustment of the stock. 

f 7b be continued.) 

BIDDERY WARE. 

Several alloys of metal are used in the East 
Indies, which might bo advafitageously employed in 
Europe for particular purposes, and thus open new 
resources to our manufacturers. 

Biddery is a large city in the East Indies, GO 
miles N. W. of Hyderabad, and has given its name 
to a jiarticular species of metallic ware, wliich is 
much used in that country. It is of a black color ; 
and as it never fades, and when tarnished may be 
easily made to look as if new, might certainly be 
used more advantageously for the formation of ink- 
stands, and some similar articles wliich are liable to 
become spotted with ink, than the brown bronze 
now in use for the finer articles of that description : 
and it would be less liable to break than either the 
black W'^edgewood or glass ink-stands. 

The Biddery ware manufactured at that place, is 
made by adding 24 Ibs^of tin to 1 lb. of copper in 
a melted state. The mixed metal is, of course, in 
this stage of a white color, and is made into the 
required form by the usual method us«d in easting 
small articles. The article being cast, and, if ne- 
cessary dressed, it is then scraped with a knife, and 
colored of a lasting black color, in the most simple 
manner possible. Equal parts of sal-ammoniac in 
powder, and of the reddish saltpetre earth found in 
the neighbourhood of Biddery, are made into a 
paste with a little water, and rubbed on the metal, 
which instantaneously assumes a lasting black color. 
Sometimes, indeed, this ware gets a little tarnished, 
and acquires a brownish color ; but the fine sable 
hue is immediately restored on the article being 
merely rubbed with a little oil or butter. 

For Indian use, the articles made of this ware 
arq inlaid with silver or gold-leaf, but more com- 
monly the former, which affords the best contnist 
with the black ware. The intended figure is cut 
out in leaf silver, and placed on a bit of eartlien < 
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ware before the artigt, who, with a pointed tool, 
engraves the same figure on the article, then applies 
the leaf silver, and gently hammers it into its place. 

In some other places of India, they melt to* 
gether 16 oz. of copper, 4 oz. of lead, and 2 oz. of 
tin s and having poured out t^is metal into ^‘ngots, 
they then melt 3 oz. of this mixed metal with 16 
oz. of spelter, and cast their articles in the usual 
way. 

As the saltpetre earth contains not only saltpetre, 
but also common salt; so, in places where it 
cannot be procured, the articles are washed with a 
solution of 1 oz. of sal-ammoniac, a quarter of an 
ounce of saltpetre, another quarter of an ounce of 
common salt, and the fifth part of an ounce of blue 
vitriol ; which* last might probably be omitted. 


COMPARISON BETWEEN THE LIGHT OF 
CANDLES, LAMPS, AND GAS. 

Previottsly to the use of coal gas being intro- 
duced, the princi])ul modes of procuring artiheial 
light consisted in the production of flame by the 
combustion of animal or vegetable oil, wax, or some 
combustible mineral substance. But the means most 
generally employed were oil lamps, and wax or tal- 
low candles. Many schemes were devised for in- 
creasing their quantity of light, as well as lessening 
the expense of its production, and also for obviating 
their attendant inconveniences. All these being con- 
siderations of importance, a short notice of the more 
remarkable circumstances relating to them may not 
be uninteresting. 

Lamps and candles require the employment of a 
wick composed of somd combustible material, which, 
being inflamed, assists in volatilizing the oil, tallow, 
or wax, and likewise in conveying it to the flame, in 
order that its continued combustion may be effected 
so as to produce a constant stream of light. But 
when light is obtained by means of an oil lamp, 
there arc some circumstances which require parti- 
cular attention. It is requisite that the quality of 
the oil should be such that it may be readily in- 
flamed; and it should be deprived of those sub- 
stances which may tend to produce an offensive 
odour, or to obstruct its ascent in the wick. The 
obvious purpose of the wick is the conveyance of the 
oil by means of capillary attraction to the part of 
the wick which is lighted, so that the high tempera- 
ture of the flame may occasion its combustion. 
Hence the constant dccomiif«ing and consuming of 
the oil produces a continued current to support the 
flame. The nature of the combustible material 
which constit'ites the wick, as well as its structure, 
are also important considerations ; for it is essential 
that the fibres should readily transmit the fluid to 
its place of combustion ; and a difference is observ- 
able in the flame derived from a wick of cotton and 
that proceeding from a nish. 

It is of great importance in all the processes of 
combustion, that the access of air to the ignited 
body should he free ; for if the flame be not ade- 
quately supplied with air, a part of the combustible 
matter esca))es in the form of smoke, from not 
being decomposed. When oil is burnt in a latnp 
with a very slender wick, it is observable, that 
although the flame is small, it is a brilliant white ; 
but in proportion as the wick is larger, the com- 
bustion is less complete, and the flame appears to 
be brown. Moreover, when a very large wick is 
•wployed, the flame to a certain extent is not only 


brown, but the lower internal part of it has a dark 
color, which seems lo arise from a portion of the 
volatile matter not becoming ignited. 

The great difference in the intensity of the light 
derived from a flame, according as it is supplied 
with a greater or less portion of air, may be seen 
by placing a lamp with a small wick under a shade 
or funnel of glass which is not perfectly closed at 
the top, and more or less closed at the bottom. 
The flame will appear white as long as the current 
of air i^ allowed to pass freely through the funnel ; 
but in proportion as the aperture is diminished, the 
flame will become brown, and it also lengthens-, 
wavers, and is smoky ; however, the whiteness of 
the flame is instantly restored on the opening being 
enlarged so as to permit a free current of air to 
come in contact with it. • 

The inconvenience attendant upon the use of a 
thick wick having often been noticed, the attempts 
to obviate it have been various ; in some of them a 
number of small wicks were substitj^ted fur the 
larger ; and in others they were made Jimty instead 
of cylindrical^ But the plan adopted in the Argand 
lamp was the most scientific, and far surpassed any 
previously introduced. In this, as the cotton wick 
forms a hollow cylinder, when it is lighted its flame 
is hollow, and is supplied from the bottom of the 
cylinder with a current of air, which comes into 
contact with both its inner and outer surfaces ; and 
the glasf'. fuAiiel surrounding the flame, not only 
tends to preserve it sltvidy, but it also serves, in a 
certain degree, to regulate and quicken the current 
of the air. The utility of this ingenious contrivance 
for a variety of experimental purposes will be ob- 
vious from the facility of moving its wick upwards 
and downwards ; by raising the wick, it exhibits the 
disadvantage attendant upon a long one, which 
supjdies more oil than the volume of flame is capa- 
ble of consuming, and therefore produces smoke ; 
on the contrary, by lowering the wick and lessening 
the supply of combilstible matter, the flame is pro- 
portionably diminished, which shews the effect of a 
short wick in this process of combustion. This is 
one of the advantagesrwhich attends the use of this 
kind of lamp; but in all others, when tlie wick is 
once adjusted to its proper hdlght, the flame con- 
tinues nearly the same for a considerable time. 
However, as the combustible material employed in 
a lamp, being a fluid, requires a proper vessel to 
contain it, the oil is liable to be spilled ; and, be- 
sides, from imperfection in the workmanship, or 
from accident, the vessel may become leaky, and 
these are inconveniences which the of gas has 
a tendency to obviate. 

With regard to candles, the wax or tallow of 
which they are composed being in a concrete state, 
remains so till the wick is ignited, when the heat of 
the flame, by melting a small portion of the com- 
bustible itobstance, forms a cup, cvhcnce the fluid 
matter readily ascends to the ignited part of the 
wick, to become volatilized and inflamed, and hence 
the combustion is continued through the whole 
length of tlie candle. But the brilliance of the 
flame depends, in some respects, upon the diameter 
of the wick, and this is also regulated b/‘the fusi- 
bility of the material to be consumed. For instance, 
a wax candle, being less fusible tlian one of tallow, 
allows, in proportion to its bulk, the use of a smaller 
wick for its perfect combustion in order to afford a 
clear flame ; besides, from the small size of the 
wick, its upper extremity readily comes into contact 
with the external air, which occasions it to be cum- 
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pletely burnt, and as it becomes converted into | 
^'hite ashes, it bends on one side so as to render ' 
snuffing it unnecessary. The case is different with 
respect to tallow candles ; for, as the tallow readily 
melts, it is ra])idly volatilized, and a considerble 
portion of it escapes without being properly burnt. 
The rapid flow of die fluid and imperfect combus- 
tion of the gaseous matter, occasions a spongy 
hind of substance to be deposited at the upper part 
of the wick, and as its bulk increases it prevents 
the air from properly mixing with the flaflie ; of 
course the light is gradually diminished, and hence 
thti necessity of frequently snuffing tallow candles. 

The following statements will not only elucidate 
the comparative advantages of different kinds of 
lights, hut even the same kind of lights under dif- 
ferent circumstaiffies. Count Rumford stated, as 
the general result of his experiments, that a common 
Arguiid lamp afforded the quantity of light equal to 
nine good wax candles ; and that when his Argand 
lamp was burning with its greatest brilliancy, it 
gave twelve times as much light as a good wax 
candle ‘J of an inch diameter, but never more. He 
also observed the light of a wax candle to vary 
daring one hour from 100 to 60, and it was occa- 
sionally snuffed. Rut he found the variation in the 
quantity of light produced by an ordinary tallow 
candle to be much greater : when it had been just 
snuffed and was burning at its greatest brilliance, 
its light was as 100 ; in eleven minuteft afterwards 
it was but as 39 ; when eight minutes more had 
elapsed it was rcduc^ to 23 ; and in ten minutes 
more, or in twenty-nine after it had been last 
snuffed, its light was only 16. Howevei**, upon its 
being again snuffed, it recovered its original bnl- 
iiance, 100. He also made various experiments to 
ascei^ain the relative expense of different inflani- 
mablc substances for the production of light ; and 
tlm results were, that a good wax candle, properly 
snuffed and burning with a clear bright ffame, con- 
sumed 100 parts ill weight; a^good tallow candle 
burning under the same circumstances consumed 
101 ; but a similar tallow candle burning very dim 
from the want of snuffing coyasumed 229, so that 
the coiisumptiop of more than double the quantity 
of combustible mattIKr yielded less light. This lat- 
ter circumstance proves the advantage of snuffing 
candles frequently, both as regards the quantity of 
light, and the economy of {he practice. 

The preceding experiments of Count Rumford 
show that it is more economical to burn an Argand 
than a common lamp ; and the following statement 
of Mr. Creighton exhibits the comparative expense 
of an equal quantity of light from different sub- 
stances. He estimates twenty cubic feet of coal 
gas, or ten of oil gas, as equivalent to a pound of 
tallow, and 5000 grains of good spermaceti oil as 
equal to 7000 grains, or 1 lb. avoirdupois, of tallow. 

Valping the quantity of light afforded by 1 lb. 8, d. 

of t^ow in candles, at I 0 

All equal quantity of light from spermaceti 
oil consumed in an Argand lamp will cost 0 6 
An equal quantity of light from whale oil gas 0 
An equal quantity of light from coal gas . . 0 2f 

This estimate is made upon the criterion of half 
a foot of coal gas per hour being burnt to give a light 
equivalent to one mould candle of six in ^e pound ; 
hut he observes, that when burnt under favorable 
circumstances, ilie quantity of gas consumed did 
not exceed one-third of a cubic foot for each can- 


dle, and in some experiments not more than one- 
fourth, which would of course reduce the expense 
of gas in proportion. 

Mr. Anderson, of Perth, states, that he very 
carefully made a great number of experiments with 
a view (p determine the comparative quantity of 
light afforded by candles and coal gas. The size of 
the candles which he employed was short sixes, and 
he gives the following table of the results. The 
first column shows the kind of burners ; second, 
the number of cubic inches of gas consumed per 
hour; third, the number of candles to which the 
light is equal, as determined by the method of 
shadows ; fourth, the number of cubic inches per 
hour, corresponding to the light of one candle.-<- 
A cubic foot contains 1728 inches. * 


3 Jet 
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6 
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18 
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The mean of these results is, that 323 cubic 
inches of coal gas yield light equal to that of one 
canrlie for one hour ; hut this is the coal gas of 
Perth, which he stated to possess a very great 
illuminating power. With regard to Die superior 
light of oil gas, the results of experiments have 
varied, and of course opinions have been different ; 
but the general conclusion is, that taking iiiC iUumi- 
imtiug power of coal gas as 1, that of oil gas may 
be stated as from 1 { to 2, varying according to its 
specific gravity, which differs from 750 to 1000 ; 
and though coal gas is generally more uniform in 
this respect, it varies according; to the quality of the 
coal and other circumstances. 

But the advantages of gas-lights are peculiarly 
obvious in their resplendent effect in the public 
streets ; and they form a striking contrast to the 
dreary glimmerings of the oil lamps w'hich were 
formerly employed, and are even now in some 
places used. 7'hough great and various have been 
the improverntmts introduced into their coiistriic- 
Don, and with all the aid afforded by reflectors of 
various kinds, how ineffective and gloomy arc even 
the best of them when compared with the light 
emanating from coal gas. Besides, coiihidering 
the quantity of light in proportion to the expense, 
it must be admitted to be by far the most eco- 
nomical for public purposes ; for, according to 
the statements of those irho arc best informed upon 
this subject, the gas companies of the metropolis 
supply 1000 cubic feet of coal gas to a public 
* lamp for the trivial sum of five shillings. 


BEES' WAX. 

Wax is the substance which forms the cells of bees. 
It was long supposed to be derived from the pollen 
of plants, swallowed by these insects, and merely 
voided under this new form ; hut it has been proved 
by the experiments, first of Mr. Hunter, and more 
esjAecially of M. Huber, to be the peculiar secretion 
of a certain organ, which forms a part of the small 
sacs, situated on the sides of the median line of the 
abdomen of the bee. On raising the lower seg- 
ments of the abdomen, these sacs may be observed, 
as also scales or spangles of wax, arranged in pairs 
upon each segment. There are none, however, 
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under ihe rings of the males and the queen. Each 
individual has only eight wax sacs, or pouches ; for 
the first and the last ring are not provided with 
them. M. Huber satisfied himself by precise expe- 
riments that bees, though fed with honey, or sugar 
alone, produced nevertheless a very considerable 
quantity of wax ; thus proving that they were not 
mere collectors of this substance from the vegetable 
kingdom. The pollen of plants serves for the 
nourishment of the larvae. 

But wax exists also as a vegetable product, and 
may, in this point of view, be regarded as a concrete 
fixed oil. It forms a part of the green fecula of 
many plants, particularly of the cabbage ; it may 
be extracted from the pollen of most fiowers ; as 
also from the'Skins of plums, and many stone fruits. 
It constitutes a varnish upon the upper surface of 
the leaves of many trees, and it has-been observed 
in the juice of the eow-tree. The berries of the 
Myrica ungust\foliay latifoliay as well as the cert- 
feroy afibrd abundance of wax. 

Bees’ wax, as obtained by washing and melting 
the comb, is yellow. It has a peculiar smell re- 
sembling hooey, and derived'from it, for the cells 
in which no honey has been deposited, yield a scent- 
less white wax. Wax is freed from its impurities, 
and bleached, by melting it with hot water or steam, 
in a tinned copper or wooden vessel, letting it 
settle, running off the supernatant oily-looking 
lifluid into an oblong trough with a line of holes in 
its bottom, so as to distribute it upon horizontal 
wooden cylinders, made to revolve half immersed 
in cold water, and then exposing the thin ribbons 
or films thus obtained to the blanching action of air, 
light, and moisture. For this punpose, the ribbons 
are laid upon long ^ebs of canvas stretched hori- 
zontally between standards, two feet above the 
surface of a sheltered field, having a free exposure 
to the sunbeams. Here they are frequently turned 
over, then covered by nets to prevent their being 
blown away by winds, and watered from time to 
time, like linen upon the grass field in the old me- 
thod of bleaching. Whenever the color of the wax 
seems stationary, it is collected, re-melted, and 
thrown again into ribbons upon the wet cylinder, in 
order to expose new surfaces to the blanching ope- 
ration. By several repetitions of these processes, 
if the weather proves favorable, the wax eventually 
loses its yellow tint entirely, and becomes fit for 
forming white candles. If it be finished under rain, 
it will become grey on keeping, and also lose in 
weight. «. 

In France, where the purification of wax is a con- 
siderable object of manufacture, about four ounces 
of cream ofa tartar, or alum, are added to the water* 
in the first melting-copper, and the solution is in- 
corporated with the wax by diligent manipulation. 
The whole is left at rest for some time, and then the 
supernatant wax is run off into a settling cistern, 
whence it is discharged by a stop-cock or tap, over 
the wooden cylinder revolving at the surface of a 
large water-cistern, kept cool by passing a stream 
continually through it. 

The bleached wax is finally melted, strained 
through silk sieves, and then run into circular cavi- 
ties in a moistened table, to be cast or moulded Into 
thiq pieces, weighing from two to three ounces each, 
and three or four inches in diameter. 

Neither chlorine, nor even the chlorides of Qme 
and alkalis, can be employed with any advantage to 
bleach wax, because they render it brittle, and im- 
pair its burning quality. 


Wax purified, as above, is white and translucent 
in thin segments ; it has neither taste nor smell ; it 
has a specific gravity of from 0‘960 to 0*966;. H 
does not liquefy till it be heated to 154^** Fah. ; but 
it softens at 86^, becoming so plastic, that it may be 
moulded by the hand into any form. At 32° it is 
bard and brittle. 

It is not a simple substance, but consists of two 
species of wax, which may be easily separated by 
boiling alcohol. The resulting solution deposits, on 
cooling, the waxy body called cerine. The undis- 
solved wax, being once and again treated with boil- 
ing alcohol, finally affords from 70 to 90 per cent. \)f 
its weight of cerine. The insoluble rcsiduulh is the 
myricine of Dr. John, so called because it exists in 
a much larger proportion in the wax of the Myrica 
cerifera. It is greatly denser than wax, being of 
the same specific gravity as water ; and may be dis. 
tilled without decomposition, which cerine under- 
goes. 

W^ax is adulterated sometimes with starch ; a 
fraud easily detected by oil of turpentine, which 
dissolves the former, and leaves the latter substance ; 
and more frequently witli mutton suet. This fraud 
may be discovered by dry distillation ; for wax does 
not thereby afford, like tallow, sebaic acid (benzoic), 
which is known by its occasioning a precipitate in 
a solution of acetate of lead. It is said that two 
per cent, of tallow may be discovered in this way. 


ON DEAD LIME. 

It has long been observed by lime-burners, tliat if 
lime-stone is imperfectly burnt in the first instance, 
no further exposure of it to fire will produce (^uiek 
lime ; but the philosophical clu mists have doubted 
the truth of this observation. Mr. Vicat, however, 
in a work he has lately published upon mortar and 
stucco, has confirmoil the observation of the lime- 
burners. 

He found that, in making quick lime in a small 
furnace, if the small ^licces of lime-stone which fell 
through the grate into the ash-pit, before they were 
thoroughly burnt, were c(>llectf.d and put again into 
the fire, even for several successive times, quick lime 
was not obtained, but a kind of lime technicdly called 
dead lime, which will not slake with water; but 
which, on being ground'and made into a paste with 
water, differs from common mortar by setting under 
water. 

When chalk is burnt, and the linte left to fall into 
powder by long exposure to the air, and then made 
into a stiff paste with water, it sets very sensibly 
under water ; so that the action of the air seems to 
produce a dead lime, similar to that produced by 
the incomplete burning of lime-stone, as being 
neither pure quick lime, nor a Qpmplete carbonate 
of lime, but a kind of subcarbonate, which possesses 
the new and useful property of setting under water. 

Mr. Raucourt de Charleville observed the same 
effects to be produced as are described by Mr. Vicat. 
He also made another observation respecting the 
production of a cement which sets under water. 
He had prepared a mixture of quick lime and clay, 
and left it to dry ; some of this was then broken 
into small pieces, and burnt on a heated cast iron 
plate ; and another parcel, in a small furnace, mixed 
with the charcoal used as fuel. 

In these experiments, it was observed that the 
pieces of this mixture of quick lime and clay, which 



MAGAZINE OP SCIENCE. 


199 


were burnt on the heated plate^ produced mortar 
that aet under water ; but those burnt mixed with 
charcoal, produced a mortar which did not set under 
water. 

Mr. Clement, when he gave an account of a 
mineral found by Mr. Minard in France, and which 
was fit for the making of hydraulic mortar or Roman 
cement, stated it to be Mr. Minard’s opinion, that 
the cause of the Roman cement setting under water, 
was owing to a subcarbonate of lime, produced by 
the action of fire on the natural carbonate,* as the 
chemists speak, or in other words* to imperfect 
Ihne. 


HINTS ON HSING THE MICROSCOPE. 

Whkn we reflect on the scTies of observations which 
have been made with the microscope, we shall 
quickly be convinced that it is not from want of 
knowledgfi of the mathematical, physical, and 
chemical sciences, that the use of this instrument 
has given results so far from precise. A fatal 
idea, which took possession of men’s minds even 
from the period of its invention, has unceasingly 
exerted its influence over the observations made 
with the microscope, in defiance of the observer’s 
rectitude of judgment ; and it has paralysed the 
ablest efforts, and deluged science wkh rqjliculous 
systems or erroneously -st 2 y;ed facts. From the 
moment, in fact, tl^at the combination of two or 
three lenses enabled men to contemplate things 
which were invisible to the naked eye, the disposi- 
tion towards the marvellous led them to exclaim — 
“A new world is laid open before usl” and this 
world appeared to be regulated by new laws — 
every thing in it was interesting, but every thing 
was inexplicable ; and the importance of the mi- 
croscope was limited to its taking place of the 
pliantasmagoria in public enusses, and furnishing 
Ml the closet a relaxation from arduous researches. 
If a few authors did use it as an instrument of 
discovery, their method of investigation was confined 
to looking at objects and making lists of them — 
to drawing and giving explanations of figures ; 
and, as no one could regulate their labours, so they 
did not perceive the necessity of doing it for 
themselves ; they were believed, or at least quoted, 
on their simple word, axA the best observer was 
he who drew the most numerous and the most 
pleasing figures. It is right, however, to say, that 
two or three ^ervers conceived the idea of sub- 
mitting the results obtained by the microscope to 
the rules of reasoning which direct us in our re- 
searches on the larger scale ; and a certain degree 
of success crowned this idea ; but they became 
presently tired and impatient at the new obstacles 
which they met yith, and abjured theirs acquired 
knowledge and their judgment, plunging back into 
doubt for fear of falling into absurdity. 

Now the range of our eyes does not influence 
the nature of bodies. The thing which I see by 
the help of a lens of feeble power appears to me 
evidently identical with what I see by the unas- 
sisted eye ; if I shorten the focus of the lens, and, 
consequently, increase the magniffing power, I 
shall see much more, but shall 1 see differently? 
Will this stone, whose properties 1 can ascertain 
by the naked eye, acquire others diametrically 
opposite when I have divided it into microscopic 
fragments ? No. Why then shall 1 not explain 


the appearances which its divided fragments exhibit, 
accor^ng to the same laws which explain so per- 
fectly those presented by the entire block? If 
the microscope, instead of disclosing a new world, 
does nothing but bring within the reach of the eye 
particlcfi too minute be seen without it — if it 
only serves us to unravel mixtures of substances 
too much divided to be otherwise distinguished — if 
it enables us to penetrate further into the structure 
of organs, let us derive from this instrument a 
fruitful harvest of discoveries, by submitting the 
phenomena which it enables us to witness to all 
the reactions and tests which we make use of in 
our researches on the laige scale ; in short, let 
us not seek for the marvellous, nor for ingenious 
hypothesis, by its help, but for positive results. 

The first rule, or rather the fundamcutal prin- 
ciple of thisdnethod is To inquire ^ in studying 
an oryanic body^ into all the laws under whose 
influence it has been developedf and to which it is 
still subject** 

In regard to the forms of bodies, we begin by 
observing with the naked eye those organs in which 
the microscopic bodies are formed ; and we de- 
scribe them, and delineate them with the most 
scrupulous exactness ; and this cannot be attained 
without many repeated dissections and frequent 
failures. When these organs are soft and liable to 
lose their form, or to be confusedly huddled to- 
gether, they must be dissected and observed nnder 
pure water or alcohol. For this purpose a vessel 
must be used whose sides are but slightly elevated, 
and having in its bottom a slice of cork on which 
the portions of the organs that it is wished to obtain 
separate must be fixed or stretched by pins, while 
the other parts are allowed lo unravel themselves 
spontaneously as they float about in the liquid. 

When we have finished the study of a body by 
tlie naked eye, those portions whose detaUs the eye 
has been unable to perceive are submitted to the 
lens, in the same vessel. A lens slung like a watch- 
maker’s glass is sufficient for this purpose. A re- 
flector placed below illuminates the objects placed 
on it, and a watchmaker’s glass serves to examine 
them. A glass vessel of very small depth may be 
substituted for the plate of glass. 

The small parts observed by this lens and sepa- 
rated from the rest are transferred to the object- 
holder of the microscope, where their form is deter- 
mined with the same precision. Here it is that 
illusions are multiplied in the old method, according 
to which observers wer^conteut to look at and make 
lists of objects. The play of light and shade is 
capable of presenting the most deceptions images ; 
^ the object is, in short, so to speak, a body seen in- 
distinctly from a distance. 

Opaque objects are examined by placing them at 
some distance from the object-glass, and employing 
only the direct light of the sky. By means of two 
needles they are turned in every direction, and, if 
complicated in structure, they are even dissect^ ; 
and they are delineated, when due allowance has 
been made for all the effects of the light failing on 
them and reflected by them. 

Transparent objects ought to be viewed by trans- 
mission, under the power of a regulated intensity of 
light ; and, in certain liquids, we must employ the 
less light the more transparent the objects are. 

Xhey are first observed dry; and, seeing that 
these bodies have difierent density from that of the 
surrounding air, and that the rays of light are the 
more refracted the greater the diference of density 
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of the media which they traverse, it follows that, ia | 
Buccessively entering the substance of observation, 
and again passing out of it into the air, they will 
be strongly deflected from the perpendicular, and 
sent oflT to the right and left instead of reaching 
the focus of the microscoiKs which, theretore, will 
only receive those rays which directly traverse the 
vertical axis of the observed object. This is the 
reason why a grain of fecula, when examined dry, 
looks like a black ball having a luminous hole in its 
centre. The same effect takes place when, instead 
of observing a grain of fecula in the air, wc look at 
a bubble of air in a medium approaching in density 
to that of fecula, as, for examjile, in water. The 
small spherical bulla exhibits concentric circles, 
some more dpaque than others, and a luminous 
point in the centre; and, when several of these 
bullee adhere together, then all their points of con- 
tact are rendered luminous by the new refraction 
which the rays that formerly were lost on the right 
and left of the focus are now made to undergo. 

Consequently, the difference of density between 
a body and the medium in which it is placed, may 
be distinguished with the microscope, by the action 
which it exerts on the rays of light. If, for example, 
a grain of fecula be placed in air, the blackness of 
its border shows that its substance possesses a re- 
fractive power, and consequently, a considerably 
greater density than the surrounding air ; but the 
same grain, plunged into water, becomes so trans- 
parent that it becomes necessary to employ a diaph- 
raghm,in order to diminish the intensity of the light, 
that its outlines may become disceruable. These 
outlines will be more shaded, if we dissolve in the 
water any salt which increases its density. Hence, 
the density of the substance inclosed in the mem- 
brane of the grain of fecula differs but little from 
that of pure water. The same rule is applic<.ble to 
two liquids examined while they are yet but imper- 
fectly mixed together. We shall judge that they 
differ in density, when we see stri® of a synipy ap- 
pearance meandering through the mass, and gradu- 
ally disappearing as the mixture or the combination 
becomes more intimate. It is by the same means 
that we establish the identity of the refractive power, 
and consequently of the density, of pure woody 
matter and dried gum — ^by allowing the fibres of 
cotton to dry on the object-holder in a solution of 
gum arabic ; when quite dry, the whole appears 
homogeneous. 

(Jh be continued,) 


MISCELLANIES. 

Photography, — M. Daguerre's drawings are con- 
sidered to want light and vigour, being dull and 
overcast; those presented by Mr. Fu^cau to the 
French Academy are of a ravishing firmness and 
neatness, with stronger shades and light than any 
yet produced. Evidently in this case, photography 
seems to cast off the veil which shaded her so 
mournfully, to appear worthy of the light that 
creates her. Besides those eminent qualities above 
mentioned, let us add some not less estimable; 
such as being less shining, glaring and unalterable 
— since they can be preserved between two sheets 
of paper, and a glove passed over without causing 
them any damage. The hypo-sulphate of gold and 
soda, which produces these wonders, is thus com- 


posed*— 20 grains of chloride of gold, and 60 grains 
of hypo-sulphate of soda, are dissolved each in a 
pint of distilled water. The iodated-metallie plate, 
after being washed with the greatest care, with a 
sufficient quantity of the above solution, is placed 
on an iron frame over a lighted lamp— one or two 
minutes are sufficient for producing the effect 
desired. The author explains this happy result 
thus: — the gold, it appears, precipitates on the 
silver, it makes it darker, and gives so much more 
vigourHo the shades, while they are less shining on 
the other part, and in its arrangement with the 
globules of mercury form the lights, and gives th4m 
more fixity and brightness. — Taunton Courier. 

To Imitate Qroufid Glase for receiving an Im» 
pression , — Take one pound of ground rice, and two 
quarts of soft water, boil it until' it is of the con- 
sistence of cream, then strain it through muslin, and 
add to it twenty-four drops of spirits of turpentine, 
and lay it on one side of the glass, with a sponge — 
then take a print, and dip it into vitriolic acid, and 
lay it smoothly on the coated side of the glass, and 
place it into an oven of moderate heat, and the 
landscape will be left on the glass in a very secure 
manner, and will bear washing with any acid. 

Method of taking the Impremon of Butlerjtios 
on Paper, — Clip the wings off the butterfly, lay 
them on clean, in the form of a butterfly when 
fiying. ^ Sp read some thick clean gum- water on 
another piece of papei:, press it on the wings, and 
it will take them up ; lay a piece of white paper 
over it, and rub it gently with the finger, or the 
smooth handle of a knife. The bodies are to be 
drawn in the space left between the wings. 

Buttons. — ^The manufacture of buttons has at 
length reached the ne plus ultra of perfection An 
ingenious Frenchman has invented a button, in 
which the principal of nut and screw is applied, so 
that without a stitch, buttons may be far more se- 
curely as well as n\ore speedily, put upon edothes 
than in the ordinary way ; and those who have no 
souls above buttons, may, if they please, have half 
a dozen suits of burtons to each suit of clothes, 
the top being screwed on to the shank. Mr. John 
Bell has obtained the first useV)f the patent, and if 
the Birmingham manufactures can produce the new 
article at a moderate price, the old button will pro- 
bably become obsolete.-^ Thunf on Courier. 

[Another advantage in buttons made in the above 
manner is, that they could be easily taken from the 
fronts of shirts, waistcoats, trousers, &c., previous 
to sending the same to be washed oi mangled — the 
common buttons being so frequently broken in those 
operations. — o. o.] We have inserted the above at 
the request of a Correspondent, but have little faith 
in the perfection of them, as the screw upon which 
the shank fits is sewed on to the cloth as the whole 
button is at present. 

Blue Writing Ink.-^A. good and cheap blue ink 
may be made or' the following ingredients : — 

Prussian blue 2 drachms. 

Oxalic acid 4 do. 

Water 1 pitft. 

G, c. 

ERRATA. 

In pace 136, for '* hydrochlorato" of potass, read **hydrio- 
dato** of potass. 

Page 164, Ist column, for stamens •• 1 short,” read ” 2 short,” 
and in the 2nd column, for stamens ”4 short,” read ” 2 short.” 
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LITIIOGKAFIIY. 

(Continued from page 17G.J 

W» have given, in No. 09, figures and descriptions 
of various articles necessaw in litliograpHc pro- 
cesses, and among others of one of the earlier and 
most sini;)Ie lithographic presses ; talcing, at the 
same time, the opportunity of observing, that it was 
notadnpted for large work, although its inconvenience 
in size will be apparent. Since that time, we have 
taken much trouble in inspecting the more modem 
presses, and are happy this week to introduce to 
the notice of our readers, one contrived, and which 
has been long used with the most perfect success, 
in the lithographic establishment of its inventor, 
Mr. Straker, of Bishopsgatc Street. It is portable, 
occupies but little space, is easy to, use, of great 
power, and turns out the work in the beat manner. 

Its general structure will be easily understood by 
the Fig. A is a strong wooden frame or table, B is 
the platten or bed of the press. It is perfectly flat, 
and runs upon rollers on the two rails C C, the 
same as the bed of a common printing press. This 
is the part upon which the stone is placed. B is 
furnished with an upright ledge at one end, about as 
high as the stone usually is ; upon the top of this 
ledge are two hinges, upon which the tympan E is 
fixed in the usual manner. Of course, when the 
press is drawn out, these parts turn back, and leave 
the stone exposed. In the cut they are represented 
as closed down upon the stone. D is the handle 
which moves the bed backwards and forwards. F F 
are the tw’o iron sides which support the scraper G. 
G is formed of box-wood, cut with a levelled edge 
b(‘low as represented,! and fastened at the top to the 
lower end of the screw H. The manner of using 
the press scarcely needs description. The bed is 
drawn out, the tympun thrown back, the stone 
inked, and the paper placed upon it *, tiie tympan is 
then shut over tlie pajier. The screw' H is turned or 
forced down, which brings the scraper close dow'ii 
upon the stone, near where the end of the paper is ; 
the handle is then turned, which drags the bed for- 
wards, owing to a small wheel and rack within side, 
the handle H is now loosened, the bed moves easily 
back, and the paper now printed may be removed, 
and the operation repeated. 

The above figure and description represents a 
press 20 inches by 26, but they are made of all 
sizes and prices, as the following table will exhibit, 
and which we give the more readily, as very nume- 
rous country Correspondetics have requested from 
us the infonuation. 




Size. 



£, 

a. 

d. 

Press 

, 9 inches by 

14 

inches. 

costs.. 5 

5 

0 


15 

<< 

20 

II 

.. 7 

10 

0 

ti 

18 

n 

23 

14 

.. 9 

10 

0 


20 

it 

26 

II 

.. 12 

12 

0 

It 

24 

14 

30 

44 

..17 

0 

0 

<( 

26 

44 

34 

41 

..20 

0 

0 

It 

28 

44 

40 

44 

..22 

10 

0 

i< 

30 

41 

45 

44 

..25 

0 

0 

<1 

32 

14 

55 

41 

..28 

10 

0 

Press Stands 

1 . . . 


0 

12 

0 


Preparation of the Stone for Printing, — The 
drawing being finished on the stone, it is sent to the 
lithographic printer, on whose knowledge of hi|i art 
depends the success of the impressions. The first 
process is to etch the drawing as it is called. This 
is done by Discing the stone obliquely on one edge. 


over a trough, and pouring over it very dilute nitric 
acid. It is poured on the upper part of the stone* 
and runs down all over the surface. The stone is 
then turned, and placed on the opposite edge, and 
the etching water being collected from the trough, 
is again poured over it, in the same manner. The 
degree of strength, which is usually about one per 
cent, of acid, should be such as to produce a very 
slight effervescence ; and it is desirable to pass the 
etching water two or three times over the darkest 
parts iSf the drawing, as they require more etching 
than the lighter tints. Experience alone can, how- 
ever, guide the lithographer in this department *of 
the art, as different stones, and diflerent composi- 
tions of chalk, will be differently acted upon by the 
acid ; and chalk drawings require a weaker acid than 
the ink. The stone is next to bu carefully washed, 
by pouring clean rain water over it, and afterwards 
gum water; and when not too wet, the roller 
charged with printing ink is rolled over it in both 
directions — sideways, and from top to bottom — till 
the drawing takes the ink. It is then wjll covered 
over with a solution of gum Arabic in water, of 
about the consistency of oil. This is allowed to dry, 
and preserves the drawing from any alteration, as 
the lines cannot spread, in consequence of the pores 
of the stone being filled with the gum. After the 
etching, it is desirable to leave the stone for a day, 
and not more than a week, before it is printed from. 
The effect of the etching is first to take away the 
alkali mixed with th^ chalk or ink, which would 
make the drawing liable to be ^ fleeted by the water ; 
and, secondly, to make the stone refuse more de- 
cidedly to take any grease. The gum assists in this 
latter purpose, and is quite essential to the perfect 
preparation of the surface of the stone. 

Printing . — ^When the intention is to print from 
the stone, it is placed upon the platten or bed of the 
pres.s, and a proper sized scraper is adjusted to the 
surface of the stone. Rain water is then sprinkled 
over the gum on tCie stone, which, being dissolved 
gradually, and a wet sponge pas8e<l lightly over all, 
the printer works the ink, which is on the color 
table placed beside h^m, with the roller, in all direc- 
tions, until it is equally and thinly spread on the 
roller. The rtillcr is then fiwssed over the whole 
stone, care being taken that the whole drawing re- 
ceives a due portion of ink ; and this must be done, 
by giving the roller an equal motion and pressure, 
which will of course require to be increased, if the 
drawing does not receive the ink readily. When the 
drawing is first used, it will not receive the ink so 
readily as it will afterwards; and'^jt is frequently 
necessary to wet the stone, and roll it several times, 
before it will take the ink easily. After this takes 
place, care must be taken not to wet the stone loo 
much ; the dampness should not be more than is 
necessary to prevent the ink adhering to the stone 
where tkcre is no drawing. After the drawing is 
thus rolled on, the sheet of paper is placed on the 
stone, and the impression taken. Upon taking the 
paper off the stone, the latter appears to be quite 
dry, owing to the paper having absorbed the mois- 
ture on the surface; it must therefore be wetted 
with a sponge, and again rolled with inlf, the roller 
having been well worked on the color table before 
being applied. During the printing, some gum 
must always remain on the stone, although it will 
not be visible, otherwise the ink will be received on 
the stone as well as on the drawing, by which the 
latter would be spoiled ; so that if by too much 
wetting, or by rubbing too hard with the spongei 
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the pum ie entirely removed, some fresh gum water 
must be laid on. If the itdae has, in the first in- 
stance, been laid by with too small a quantity of 
gum, and the ink stains the stone on being first 
applied to it, gum water must be used to damp the 
stone, instead of pure water. Sometimes, however, 
this may arise from the printing ink being too thin, 
as will afterwards appear. If some spots on the 
stone take the printing ink, notwithstanding the 
above preeantions, some strong acid must applied 
to them with a brush, and after this is washed otf, a 
little gum water is droppcMl in the place. A steel 
point is here frequently necessary to take off the 
8pot8*of ink. The edges of the stone are very apt 
to get soiled, and generally require to be washed 
with an old sponge after rolling in ; they must also 
frequently have fn application of acid and gum, and 
sometimes must be rubbed with pumicc-stone. If 
nn ink is too thin, and formed of a varnish not suf- 
ficiently burned, it will soil the stone, notwithstand- 
ing the proper precautions are taken of wetting the 
stone, and preparing it properly with acid and gum ; 
and if, on the other hand, the ink is too thick, it 
will tear the lighter tints of the chalk from the 
stone, and thus destroy the drawing. The con- 
sideration of these circumstances leads at once to 
the— • 

Principles of the Printing. — ^The accidents just 
mentioned arise at the ex'trenie points of the scale 
at which the printing inks can be Used^for it is 
evident that the only inks that can be used are 
those which arc 4)etween these points ; that is, 
thicker than that whi(di soils the stone, and, at the 
same time, thinner than that which takes up the 
drawing. Lithographers arc sometimes unable to 
print in very hot weather, tlie reason of which may 
be ^Icduced from the foregoing. Any increase of 
temperature will diminish the consistency of the 
printing ink; the stone will therefore soil with an 
ink which could be safely used at a lower tempera- 
ture ; hence a stiller ink niifst be used. Now, if 
the temperature should increase so much that the 
stone will soil with any ink at all less thick than tluit 
which will take up the drawing, it is evident that 
the printing must cease till a cooler temperature can 
he obtained; for & the drawing chalk is affected 
equally with the printing ink, the same ink will tear 
up the drawing at the different degrees of tempera- 
ture. This, though it sometimes occurs, is a rare 
case ; but it shows that it is desirable to draw with 
a chalk or ink of less fatness in summer than in 
winter; and ^Iso, that if the printing room is in 
winter artifioially heated, pains should be taken to 
regulate the heat as equally as possible. 

. Other Difficulties in Printing, not rrferahle to 
the foregoing general Principle* — If the pressure of 
the scraper be too weak, the ink will not be given 
off to the paper in the impression, although the 
drawing has beeff properly charged with i\. Defects 
will also appear from the scraper being notched, or 
not correctly adjusted, or from any unevenness in 
the leather or paper. After printing a considerable 
number of impressions, it sometimes happens that 
the drawing takes the ink in dark spots in different 
parts, this arises from the printing ink becoming 
too strongly united with the chalk or ink of the 
drawing, and if the printing be continued, the draw- 
ing will be spoiled. The reason of this is easily 
ascertained. The printing ink readily unites with 
the drawing, and being of a thinner consistency, it 
will, by repeated applications, accumulate on the 
lines of the drawing, soften them, and make them 


.spread. In this case, it is necessary to stop the 
))rinting, and let the stone rest for a day or two, for 
the drawing to recover its proper degree of hord- 
ness. If the drawing should run smutty from any 
of the causes before enumerated, the following — 

MiHure for Clvani\g the Drawing while Printing 
must be used. — Take equal parts of water, spirits of 
turpentine, and oil of olives, and shake them well 
together in a glass phial, until the mixture froths; 
wet the stone, and throw this froth upon it, and rub 
it gently with a soft sponge, 'file printing ink will 
be dissolved, mid the whole drawing will also dis- 
appear, though, on a close examination, it can be 
distinguished in faint white lines. On rolling it 
again with printing ink, the drawing will gradually 
re-appe.iir, as clear as at first. 

Bleached Paper unfit for Lithographic Printing* 
— Accidents* sometimes occur in the printing from 
the qualities of the paper. If the paper have been 
made from rags which have been bleached with oxy- 
muriutic acid, the drawing will be incurably spoiled 
after thirty impressions. Chinese paper has some- 
iimt'A a strong taste of alum ; this is so fatal, as 
sometimes to spoil the drawing after the first im- 
pression. When the stone is to be laid by after 
printing, in order that it may be used again at a 
future period, the drawing should be rolled in with 
a — 

Preserving Ink; as the printing inks would, when 
dry, become so hard, that the drawings would not 
take fresh printing ink freely. The following is the 
composition of the preserving ink : — Two parts of 
thick varnish of linseed oil, four parts of tallow, one 
part of Venetian turpentine?, and one part of wax. 
These must be melted toge^ier, then four parts of 
lump black, very car(?fully and gradually mixed with 
it, and it must be preserved for use in a close tin 
box. 


AGENCY OF MAN IN THE DISTRIBUTION 
OF PLANTS. 

** When the introduction of cultivated plants,’* 
says Do Candolle, “ is of recent date, there is no 
difficulty ill tracing their origin ; but when it is ot 
high antiquity, we are often ignorant of the true 
country of the plants on which we feed. No one 
contests the American origin of the maize or potato ; 
nor the origin, in the Old World, of the coffee- 
tree, and of wheat. •But there are certain ob- 
jects of culture, of very ancient date, between 
the tropics, such, for example, as the banana, 
of which the origin cannot be verified. Armies, 
in modern times, have been known to carry, 
in all directions, grain and cultivated vegetables 
from one extremity of Europe to the other ; and 
thus have shown us how, in more ancient times, 
the conquests of Alexander, the distant expeditions 
of the Romans, and afterwards the Crusades, may 
have transported many plants from one part of the 
world to the other.’’ 

But, besides the plants used in agriculture, the 
number which have been naturalized by accident, or 
which man has spread unintentionally, is considera- 
ble. One of our old authors, Josselyn, gives a 
catalogue of such plants as had, in his time, sprung 
uf) in the colony since the English planted and kept 
cattle in New England. They were two-and-twenty 
in number. The common nettle was the first which 
the settlers noticed ; and the plantain was called by 
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the Indians ** Englishman’s foot,” as if it sprung 
from their footsteps. 

“ We have introduced every where,** observes De 
Candolle, ** some weeds which grow among our 
various kind of wheat, and which have been received, 
perhaps, originally from Asfa along with Ithem. 
Thus, together with the Barbary wheat, the inha- 
bitants of the south of Europe have sown, for many 
ages, the plants of Algiers and Tunis. With the 
wools and cottons of the East, or of Barhary, there 
are often brought into France the grains of exotic 
plants, some of which naturalize themselves. There 
is, at the gate of Montpellier, a meadow set apart 
fur drying foreign wool after it has been washed. 
There hardly passes a year without foreign plants 
being found neutralized in this drying-ground. I 
have gathered there Centaurea parviflora, Psoralea 
palwstina, and Hypericum crispum.*’ ' This fact is 
not only illustrative of the aid which man lends 
inadvertently to the propagation of plants, but it 
also demonstrates the multiplicity of seeds which 
are borne about in the woolly and hairy coats of 
wild animals. 

The same botanist mentions instances of plants 
naturalized in sea-ports by the ballast of ships; and 
several examples of others which have spread 
through Europe from botanical gardens, so as to 
have become more common than many indigenous 
species. 

It is scarcely a century, says Linnieus, since the 
('utiadian erigeron, or flea-bane, was brought from 
America to the botanical garden at Paris : and al- 
ready the seeds have been (jarried by the winds, so 
that it is diffused over Framie, the British islands, 
Italy, ISicily, Holland^ and Germany. Several 
others are mentioned by the Swedish naturalist, as 
having been dispersed by similar means. The <!orn- 
mon thorn-apple, observes Willdenow, now grows 
as a noxious weed throughout all Europe, with the 
exception of Sweden, Lapland, and Russia. It 
came from the East Indies and Abyssinia to us, 
and was so universally spread by certain quacks, 
who used its seed as an emetic. 

In hot and ill-cultivated countries, such natura- 
lizations take plcU!e more eusdy. Thus the Cheno- 
podiiim ambrosiodes, sown by Mr. Burehell on a 
point of St. Helena, multiplied so in four years as 
to become one of the commonest weeds in the 
island. 

The most remarkable proof, says De Candolle, of 
the extent to which man is unconsciously the in- 
strument of dispersing and K^turalizing species, is 
found in the fact, that in New Holland, America, 
and the Cape of Good Hope, the aboriginal Euro- 
pean species exceed in number all the others which 
have come from any di^tint regions ; so that, in 
this instance, the induenoe of man has surpassed 
that of all the other causes which tend to dissemi- 
nate plants to remote districts. 

Although we are but slighlly acquainted, as yet, 
with the extent of our instrumentality in naturali- 
zing species, yet the facts ascertained afford no 
small reason to suspect, that the number which we 
introduce unintentionally exceeds all those trans- 
ported by design. Nor is it unnatural to suppose 
that the functions, which the inferior beings, extir- 
pated by man, once discharged in the eeonom of 
nature, should devolve upon the human race. If 
we drive many birds of passage from differ^it 
countries, we are probably required to fulfil the^r 
office of carrying seeds, eggs of fish, insects, mol- 
lusks, and other creatures, to disfant regions ; if we 


destroy quadrupeds, we roust replace them, not 
merely as consumers of the an! mid and vegetable 
substances which they devoured, but as dissemina* 
tors of plants, and of the inferior classes of the 
animal kingdom. We do not mean to insinuate that 
the very same changes which man brings about 
would have taken place by means of the agency of 
other species, but merely that he supersedes a cer- 
tain number of agents ; and so far as he disperses 
plants unintentionally, or against his will, his inter- 
vention IS strictly analogous to that of the species 
so extirpated. 

We may observe, moreover, that if, at formed*' 
periods, the animals inhabiting any given district 
have been partially altered by the extinction of some 
species, and the introduction of others, whether by 
new creations or by immigration, ' a cliange must 
have taken place in regard to the particMilar plants 
conveyed about with them to foreign countries. As, 
for example, when one set of migatory birds is sub- 
stituted for another, the countries from and to which 
seeds arc transported are immediately ^bhanged. 
Vicissitudes, therefore, analogous to those which 
man has tx'casioned, may have previously attended 
the springing up of new relations between species in 
the vegetul)le and animal worlds. 

It may also be remarked, that if man is the most 
active agent in enlarging, so also is he in circum- 
scribing, the geographical boundaries of particular 
plants, die promotes the migration of some, he 
retards that of other spooies, so that, while in many 
reKpc<*,ts he appears to be exeirting his power to 
blend and confound the various provinces of indi- 
genous species, he is, in other ways, instrumental 
in obstructing' the fusion into one group of die 
inhabitants of contiguous provinces. 

Thus, for example, when two botanical regions 
exist in the same great continent, such as the Euro- 
pean region, comprehentliug the central parts of 
Europe and those surrounding the Mediterranean, 
and the Oriental regidn, as it has been termed, em- 
bracing the countries adjoining tlie Black Sea and 
Caspicin, tlie interposition between these of thou- 
sands of square miles vf cultivated lands, o])pose a 
new and powerful barrier against the mutual inter- 
change of indigenous plants. ^Botanists are well 
aware that garden plants naturalize and diifiise 
themselves with great tacility m comparatively 
unreclaimed countries, bu^- spread themselves slowly 
and with difficulty in districts highly cultivated. 
There are many obvious causes for this dilierence : 
by drainage and culture the natural v^ariety of sta- 
tions is diminished, and tliose stray individuals by 
which the passage of a species firom oue fit station 
to another is etfected, arc no sooner detected by the 
agriculturist, than they arc uprooted as weeds. The 
larger shrubs and trees, in particular, can scarcely 
ever escape observation, when they have attained a 
certain snih, and wdll rarely fail tu^ be cut down if 
unprofitable. 

The same observations are applicable to the in- 
terchange of the insects, birds, and quadrupeds of 
two regions situated like those above alluded to. 
No beasts of prey are permitted to make their 
way across the intervening arable tracts*. Many 
birds, and hundreds of insects, which would have 
found some palatable food amongst the various 
herbs and trees of the primeval wilderness, are 
unable to''8ub8ist on the olive, the vine, the wheat, 
and a few trees and grasses favored by man. In 
addition, therefore, to his direct intervention, man, 
in this case, operates indirectly to impede the dis<- 
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semination of plants* by intercepting the migrations 
of animals, many of which would otherwise have 
be^ active in transporting seeds from one province 
to another. 

Whether, in the vegetable kingdom, the influence 
of man will tend, aftcT a considarable lapse of ages, 
to render the geographical range of species of ge- 
nera more extended, as De Candolle seems to an- 
ticipate, or whether the compensating agency almve 
alluded to will not counterbalance the exceptions 
caused by our naturalizations, admits at Ibast of 
some doubt. In the attempt to form an estimate 
orf this subject, we must be careful not to under- 
rate, 01 * almost overlook, as some appear to have 
done, the influence of man in checking the diffu- 
sion of plants, and restricting their distribution to 
narrower limits. • 


BOOKBINDING 
* (Resumed from page 195 J 

Having thus briefly noticed some of the machinery 
which is employed by the bookbinder, we return to 
the book, the edges of which had just been cut ; the 
next thing, therefore, is to ornament its edges, which 
is done either by coloring, sprinkling, marbling, or 
gilding. The first of these processes is the most 
simple, and is that usually adopted fftr the com- 
monest work. The books being laid one on the 
other, or screwed insthe cutling-press, the color is 
applied with a sponge. The colors mostly employed 
for this purpose, are Spirit-blue, Brown-umber, 
King’s-yellow, Dutch-pink, Spanish-brown, and 
Vermilion, mixed with size. Sprinkling is per- 
form^ by dipping a stiff brush in the color, and 
striking it upon the press-pin held in the left hand, 
by which means the color is thrown upon the books 
in fine spots, and a little practice enables the work* 
man to distribute tluun very l^qiially all over the 
edges. Better kinds of books, however, are gene*, 
rally marbled on the edges, the patterns being mode 
to correspond with the marble paper lining. Mar- 
bling is performed as follows ; — a trough is provided 
• jf a convenient size,* about two inches deep, which 
is filled with clean gum-water; various colored 
pigments, ground in spirits of wine, and mixed with 
a small quantity of ox-gaU, are then thrown upon 
the surface of the gum-water, and disposed in 
various forms, according to the pattern that is de- 
sired, with a qyill and comb. The proper pattern 
being obtainedf the book is tied between two boards, 
^iid the edges dipped into the trqugh, when the 
floating colors become transferred to the book ; cold 
water is immediately dashed over the edges, which 
sets the colors, and gives them a clear appearance. 
If the edges are to be gilt, they are nicely cut and 
tied between two^boards; they are then* sponged 
over with yellow-ochre, which is scraped off, and 
the edges rubbed dry with paper shavings. Parch- 
ment size, or a si2e composed of equal parts of 
water and white of eggs, is laid upon the book edge, 
and covered with gold leaf ; it is then dried gra- 
dually, ati9 before it gets quite hard, is burnished 
with an agate burnisher. The edges are then pro- 
tected from injury during the remainder of the 
])roces8 by a paper covering. Head-banding then 
follows. Head-bands are of two kinds, stuck on 
and worked. The stock-on head-band is formed by 
<:utting*a piece of striped or colored linen about an 
inch deep, and equal in length to the thickness of 


the book ; one side is pasted, and a piece of well- 
twisted cord laid across one-tbird of its width ; it is 
then folded over, inclosing the string, and worked 
well up to it. I^-bsoK of the book being glued, 
the linen is laid upon it, the cord or head-band 
being fCaced flat upon the end of the leaves. For 
all extra work, however, the head-bands are worked 
in the following manner : — A strip of thick vellum, 
board, or string, prepared by rolling it tight in 
pasted paper, is taken of a dimension suited to the 
size of the book ; stout well-twisted silk, of two or 
more colors, is then taken ; if two colors are used, 
they arc doubled and tied together by the ends, one 
of them being previously equipped with a needle. 
The book is then placed in the cutting-press with 
the back uppermost, the head towaftls the work- 
man, and considerably elevated ; the needle is then 
passed througli the middle of the second section, on 
the left-hand side, just below the c.'iteh-stitch, and 
drawn out far enough to bring the knot joining the 
two silks close into the middle of the section ; the 
needle is then brought up, and passed again through 
the same place, aud the silk drawn nearly close ; 
the round strip is placed in the loop thus formed, 
and the silk drawn tight with the left hand ; the 
other silk is brought over with the right, and passed 
under and over the head-band, when that is held 
tight with the left hand ; the other silk is now put 
over that, and also under and over the. head-band ; 
they are thus worked alternately over each other, as 
far as the middle section of the book, through 
which the needle is passed below the catch-stitch, 
and brought over the head-band, when the working 
is proceeded with as before, as far as the last section 
but one ; the needle is passed through this section, 
and Over the head-band twiSc, and finally fastened 
on the back. The ends 'of the bead-band are then 
cut off, almost close to the silk at each end. The 
part produced by working one silk over the other is 
called the braiding, which forms the principal beauty 
of the head-band, aud should be ranged close down 
upon the leaves of the book on the inside of the 
band, which is easily managed. Both ends of the 
book having been worked in this way, the glue brush 
is drawn across the back of the bands, which 
strcDgtliens them, and keeps them in their proper 
places. It is now the usual practice to make a 
hollow back, on account of its enabling the book to 
open better, and also preserving the leather from 
cracking. The hollow back is formed by cutting a 
strip of cartridge paper twice the width of tlie back, 
and the same length ; kfiis is folded in half, and the 
back being fresh glued, one half of the folded paper 
is stuck on, the other half beiug doubled upon it. 
If the book is to have raised bands, Ahey are now 
put on ; they are formed of strips ol tliick leather, 
as wide, and at such distances from each other, ss 
taste directs ; they are glued oii tlie loose back, and 
pared down at the ends, the sides being kept sharp 
and square. They are used to give a neat appear- 
ance to the back, and are a great improvement on 
the old method of sewing the book on raised bands 
in lieu of the sunken cords. The book is then 
ready for covering, with leather, if to be whole 
bound, or with leather and paper, if to be only half- 
bodnd. For whole binding the leather is cut about 
half an inch larger all round than the book, and 
carefully pared round the edge with a sharp knife on 
a piece of smooth marble ; it is then pasted, folded 
together, and left a few minutes for the paste to 
soak in ; it is then opened out, and the book laid on 
one half (the forc-jedge being towards the work- 
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man), while the other half is carefully and tightly 
drawn over the back and uppermost cover; the 
covers being then adjusted at the head and foot, and 
pulled forward, the edges aa*e turned down and the 
ends tucked in ; the corners being raised are worked 
together, and the part so Raised cut off, (and the 
head and foot pieces being smoothed down, the fore- 
edge port is folded over them. The head of the 
book is then neatly set with the folding-stick, press- 
ing it inwards in the joint where the corner was 
taken off the boards, and flatting the leather over 
the top of the head-bands ; the form thus given in 
the damp state is permanently retained when dry. 
If the raised bands, previously described, are used, 
a piece of fine cord is tied round the book, (the 
edges being gdarded with a piece of board), pressing 
on the upper and lower side of each band, which 
brings the cover close upon the back, and preserves 
the distinctness of the bands. For half- bound books 
a strip of leather is cut, about an inch longer than 
the back of the book, and of sufficient width to lay 
well over the boards ; the leather corner pieces are 
cut of an oblong quadrangular shape. The leather 
being pared, the comer pieces are put on first, and 
the back afterwards, being worked in the same 
manner, and with the same care, as the whole- 
bound book. Marble, colored, or other fancy paper, 
is cut of a proper size and form, and pasted on the 
sides. Smooth sheep and calf bindings are fre- 
quently ornamented by marbling or sprinkling, 
which is performed by throwing various co- 
loring liquids on the cover while it is wet with 
water : but there is so great a variety in these pro- 
cesses, both of colors and patterns, that there is 
not space for their enumeration here ; nor are they 
of much importance at this time, the colored lea- 
thers having been brought to such perfection, and 
in so general use, as to render the employment of 
sprinkling, &c. of more rare occurrence than for- 
merly. The forwarding of the book is now com- 
pleted, and it is handed over to the finisher. 

The first step of the finisher is to wash the cover 
of the book with paste or glue water, to prevent 
the glaire from sinking in and staining the cover; 
when the sizing is dry the cover is glaired. Morocco 
and roan require to be glaired but once, sheep twice, 
and calf three times ; this done, the book is ready 
for gilding and lettering. The places where the 
gilding is to be applied, are then slightly greased 
with palm or sweet oil, and covered with gold leaf. 
While lettering and gilding the back, the book is 
placed in the cutting-press, ovith the head a little 
elevated. The brass letters having been selected 
and laid in their proper order before a fire, are 
moderately htoted ; before using they are tried on. 
a piece of waste leather ; when at the proper tem- 
perature, they are forcibly impressed upon the gold, 
one after the other, care being taken to keep them 
straight, upright, and at uniform distances — a pro- 
cess which requires great practical skill. The whole 
of the letters being worked, the superfluous gold is 
wiped off with an oiled rag, to which it adheres, 
and when saturated, the rag is sold to the refiner, 
who recovers the gold which it contains. Common 
words of frequent use, such as Bible y Prayer y Albumy 
&c. are cut in one piece, and worked off at once, 
which greatly facilitates the process of lettering, 
while it insures a uniformity of appearance not 
otherwise attainable. * 

The lettering having been completed, the re- 
mainder of the book is gilt with appropriate tools ; 
these in general consist of straight lines or fillets, 


rolls of various breadths and patterns, and single 
ornamental devices, all cut in brass, and used the 
same way as the letters. The tools are frequeqtly 
heated, and worked upon the leather without the 
interposition of gold, which produces a neat and 
elegant contrast to the gilding : it, is denominated 
blind-tooling. Wliole bound books are frequently 
very handsomely gilt on the sides as well as the back, 
frequently by running a broad gold roll round the 
edges of the cover, and sometimes by means of cor- 
ner and centre pieces, with or without lines. 

When very large lettering pieces, ornaments, or 
coats of arms, &c., are to be gilt upon the covers 
of books, manual pressure is inadequate '^to the 
working of them, and a press is employed, called 
an arming press. A very perfect machine of this 
description has recently been conslructed by Messrs. 
Cope and Sherwin, of London, to which they have 
given the name of the ** Imperial Arming and 
Embossing Press,’* which is not only capable of 
working every description of gilding, but is also 
sufficiently powerful to emboss the eleganic arabestpie 
covers, at present so much employed for ornamental 
bookbinding. The largest description of these covers 
are embossed by means of a fly-press of enormous 
power, but for all smaller work the imperial press 
is amply sufficient. In its construction it resembles 
the improved printing press invented by the same 
parties, but with the addition of a contrivance for 
raising ar lohrering the bed to suit the thickness o, 
the book, and the platten likewise having receptacles 
for the heating irons. By means of a scrow-und- 
wedge adjustment in the piston, and the rising ami 
fulling bcd-plate, a considerable range, with the 
power of very accurate adjustment, is obtained 
with great fiicility. The machine is exceedingly 
simple in principle and construction, elegant iP' ap- 
pearance, and effective in operation, and is a valua- 
ble auxiliary to the book-binder. The book having 
been gilded, it is polished with a hot iron, and the 
edges, if coloured oi*^ marbled, are buniished with an 
agate burnisher : the book is then finished. If the 
book was only intended to be put in boards, or, as 
it is technically callcdy boardedy it is folded, sewed, 
glued, the covers cut to the size and put on, and 
then covered vrith colored papVr, the edges of the 
book remaining uncut. Rjetra boarding has stouter 
boards than the former, and is finished with rather 
more care ; sometimes the edges are cut, and the 
book covered with a neat colored and embossed or 
printed cloth, which gives a very neat appearance 
at a cheap rate. , 

(Vellum binding aa early aa pbaaihle.) 


PROCEEDINGS OF THE BRITISH ASSO- 
CIATION AT GLASGOW. 

The meetings of this body commenced, as our rea- 
ders are aware, on Thursday, Sept. 17th. The ar- 
rival of strangers and distinguished foreigners was 
very great for some days previously, more so indeed 
than it is supposed at any preceding meeting of the 
Association. The preparations in the different sec- 
tional departments were on Wednesday Ij^rought to 
a conclusion, and every thing appears to go on 
smoothly. It is the proceedings at these sections 
which are alone interesting to our readers. Leaving, 
therefore, unnoticed the details of mere business, 
we shall proceed to give an abstract of what has 
been done in the way of science. First observing, 
that the various museums of mechanical inventions, 
articles of taste and elegance, objects of geology. 
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and others of natural history, were thrown open to 
all the members at various parts of the town. Some 
of. these mechanical contrivances we shall endeavour 
to obtain a description of. The following commu- 
nicator, invented by Mr. Prutin, for giving signals 
when a galvanic telegraph is to work, that is to ring 
a bell at a distant station, obtained general atten- 
tion and applause. 

Mr. Prutin*s Galvanic Communicator consists of 
two coils of copper ribbon attached togetlmr, and 
placed parallel to each other, with a space oetween 
them. Two needles are su8i>ended within the coils, 
tfaving a platinum wire terminating in a small spiral 
coil aifross the direction of the needle. Under the 
end of the platinum wire is placed a spirit lamp, 
with a small ilame, hy means of which the platinum 
coil is mairitainld at a white heat. When the 
needle deviates by means of the galvanic influence 
transmitted from the other end of the telegraph, it 
carries round with it the hot platinum coU, which 
meets with a fltie cotton threfl||) stretched in its 
course. This thread is attached to a cord, by 
which a pendulum is drawn aside from a bell or 
gong, upon which it tends to fall. The moment 
that the hot wire touches the thread, it burns it, 
and the pendulum, being freed, strikes the bell, or 
gong, and thus the attention of the person at the 
telegraph is called to the' signal that is made. 

Next to the above, the object which most arrested 
the notice of the meeting was the Alfiaca^^ an ani- 
mal of the Lama tribe, natiive of the Cordilleras, 
or mountain diistrioS of Peru, very valuable for its 
wool, importations of which have already taken 
place to the extent of 3,000,000 lbs. It is used as 
deer in the parks of the Spanish grandees in Peru, 
and its flesh is equal to any venison. Some are 
whitr, others brown and mottled. The Alpaca does 
not perspire as sheep do, and therefore requires no 
smearing, which will be an immense saving to the 
Scotch funner ; and the heavy coat of wool on its 
body, (fine as silk,) is sufliciAit protection in the 
Peruvian mountains, where deluges of rain fall 
four months in the summer season ; and from the 
Alpaca living under the linc'iof perpetual snow, it 
proves that a cold climate is congenial to them even 
in winter. The A/paca lives on ** zeho,*' a kind 
of withered grass which grows on all mountains 
above a certain altitude — proving that they will 
exist where sheep will not* Specimens of different 
kinds of manufacture from Alpaca, in imitation of 
silk, were exhibited, — some black as jet, (without 
dye,) others >%hite, colored, dyed, and wove in great 
variety of figures ; can be manufactured at one- 
third the price of silk, and three times more valua- 
ble than Scotch wool. The Alpaca is especially 
adapted for Scotland, as recommended at the ninth 
meeting of the British Association. From Wm. 
Danson, Esq., Liverpool, samples of the raw Al- 
paca silky wool? assorted black, (without dye,) 
white, red, brown, foxy, grey, mottled, &cl, are 
, also to be seen. There is no animal grease in this 
wool — illustrative that the animal requires no 
washing before shearing. This Alpaca wool can at 
present be sold at 20d. per lb. During the panic 
of 1837, when Highland wool sold at per ib., 
upwards of 1,000,000 lbs. of Alpaca realized 2s. 
and 2s. 6d. per lb. 

Section A. — ^Mathematics and Physics. 

The first paper was one by Professor Powell, 
which, in ids absence, was read by Professor 
Ou Latent Heat and the Kefrangibility 


of Heat and Light. — Professor W. stated that the 
report was exceedingly voluminous, and he would; 
therefore, only read such portions of it as were 
likely to be most interesting. It was intended as a 
supplement to a fonner report on tlie same subject, 
and ccAtained notices nf the discoveries which had 
since been made in this branch of science, which 
had in a great measure altered the views previously 
entertained on the subject. The subject had now 
divided itself into two branches, unpolarised light 
and polarised heat. On these points the report 
detailed at great length the results of the various 
researches of Mr. Mellon! and of Professor Forbes. 
Among other points which these researches had 
decided, was the fact, that the resistance on the 
transmission of heat was not in the surface, but in 
the body of the mass ; that rock salt transmitted 
heat more freely than most other substances, so 
that 92 rays of heat passed through it, whether the 
heat arose from flame, red hot iron, or water at 
212*^. The report then alluded to the series of 
experiments on the transmission and refraction of 
heat, published by Professor Forbes in 1835. Among 
other experiments, he tried whether heat could be 
detected in the moon’s rays, but he found no in* 
dication of its existence. If there did exist any, it 
be less than the 300,000th part of a degree in the 
centigrade thermometer, as tried by the thermo- 
multiplier. Professor Whewell stated that he would 
pass over a considerable portion of the report, 
which treated of the influence of color in the 
transmission of heat, and on the subject of the 
transmission of ice under water ; and would giye a 
few extracts relative to the experiments on the 
polarisation of heat. Mr. Melloni had tried ex- 
periments with tourmaline, out without effect. In 
1834, however. Professor Forbes took up the subject, 
and succeeded in polarising the heat by means of 
plates of mica ; and this formed the great point of 
the discovery. The next discovery was that of the 
Circular and Elliptical Polarisation of Heat, an 
account of which Professor Forbes had published 
in the Edinburgh Journal of Science, in March 
1836. Among other points discovered, it was found 
that the quantity of rays transmitted was in pro- 
portion to the light used — thus with an argand, 74 
out of 100 were transmitted, while with water there 
was only 44. Another important point was, that 
the wave of heat by the mica plates was three times 
the length of the wave of light. The report con- 
cluded by reviewing the progress of the discoveries, 
and allotting to the ruipective parties concerned in 
the discovery that share which each appeared to 
have in the elucidation of the subject. 

In answer to a question by Profelsor Stevelley, 
Professor Forbes explained, by a diagram, the 
grounds on which he held the wave of heat to be 
so much longer than that of light. Professor 
Whewell made a few remarks on the same subject. 
Sir David Brewster, in the course of a few ob- 
servations, referred to one or two important ex- 
periments. He stated, that if a solution of laurel 
leaves was made in alcohol, the result would be a 
green colored fluid. If this fluid be put into a 
bottle and looked down through, a red light would 
b^seen, and no green ; he also referred to certain 
effects produced by a film of Oil of Cassia betweeri 
two plates of flint glass, and recommended a pru- 
setntion of the experiments. 

The next report was one read by Professor Forbes 
on Meteorology, supplementary to a report read by 
Kim eight years agp. The report, he said, was so 
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long that he couhl only direct attention to one or 
two extracts. He bad treated the subject under 
the different heads of Temperature in connection 
with the Barometer — Pressure in connection with 
the Barometeri and Meteorological observationa 
generally — Atmospheric heat^'-The TemperAnre of 
the Sphere beyond the atmosphere— Solar radiation 
—Temperature of the globe itself — Humidity — 
Winds — Storms — Klectricity — the November me- 
teors — and concluded by a few suggestions on the 
subject of national and local observatories. The 
principal point on which he read extracts from his 
report was that of the temperature of the globe. 
He held that internal heat had little or no influence 
on the external crust of the earth, and that the 
portion of the^ sun’s rays which reached through 
the atmosphere had little effect below the surface, 
except for a limited distance. The dieat of the 
atmosphere decreased geometrically upwards as the 
heat of the globe increased arithmetically down- 
wards. The heat sent down from the surface 
depended on the nature of the soil and its con- 
ducting power; and, except by thermometers 
placed at different depths, they could not arrive 
at a proper conclusion on the subject. The amount 
of solar heat lost by coming through the atmosphere 
he estimated at 23 per cent, on a vertical ray. The 
value of the specific heat of the soil was estimated 
at Paris at 36 ; but as to the same subject in this 
country, he would, during the meeting, give some 
results of experiments tried at Edinburgh. Within 
the tropics, the mean heat was found by putting the 
thermometer one foot below ground in the shade. 
Pouisson estimates the sun’s influence at Paris at 
24*^ centigrade ; the mean temperature at Paris was 
1 centigrade, leaving^ thus 13'^ centigrade, or 9^ 
of Fahrenheit, as the temperature of the globe, 
were the sun entirely withdrawn, a temperature 
greater than that of the polar regions. He then 
alluded to the erroneous c^culations of barometri- 
c;il measurements, and instanced the case of the 
Caspian Sea, which barometrically was 300 feet 
lower than the Mediterranean, while, by actual 
levelling, it was only 80 feet. On the suliject of 
Humidity he had given in his report some experi- 
ments on the dew point, and had suggested a new 
Theory of Winds; but he would not detain the 
Section by entering into these matters. He stated 
that on the August and November meteors the 
report gave an abstract of the papers which had 
appeared upon that subject. He concluded by 
reading some suggestions oi^ the necessity of Na- 
tional Observatories, and the proper mode of ma- 
naging them. 

Professor Whewcll next read a report on the 
subject of the Tides. The object was to ascertain 
tlie moon’s mean declination ; but as it varied every 
year, a number of years’ observations would be 
required. From a series of observations made at 
Leith, a number of calculations had been made; 
and from observations also made at Liverpool, 
Bristol, and Portsmouth, tables had been made out 
to show the height of the tide at any hour of the 
day, according to the moon’s age. Observations 
had also been made to determine the curve of the 
rise and finU of the tides, of which calculations had 
also been made. Diagrams of the carves were 
exhibited and explained to the Section^ 

After which, Mr. Smith, of Jordanhill, read pert 
of a paper by Mr. Stevenson, on the changes of 
level of sea and land, which had taken place since 
or during the tertiary period. After giving a few 


extracts from the paper, Mr. S. described verbally 
the different beds of alluvial matter which overlay 
the regular strata in this neighbourhood. He stated, 
that there were beds of sand which he csonsidered 
of a fluviatile formation ; these overlay beds of 
gravel, which again repose on a bed containing 
many marine shdls. These are found at different 
levels. He had found them at the height of 100 
feet above the level of the sea ; but others had got 
them much higher. He stated that about 15 per 
cent, of 'the shells were extinct or unknown, and 
many of the rest were common to the arctic seas, 
showing that the climate had altered from a coldel' 
to a warmer condition, since the formation of'^these 
deposits. 

Dr. Scoullar having previously perused Mr. 
Stevenson’s paper, gave a brief rename of its con- 
tents. It recommended the adoption of some 
means of making observations on the level of the 
tides, which should equally enable the fisherman, 
the peasant, and the philosopher in all parts of the 
world, to speak the same language on tliij subject, 
and unite in promoting the object they had in view. 

M. De La Beche said he had been struck with 
the statement of Mr. Smith, that shells of the 
present day had been found in a particular forma- 
tion at the height of forty f(‘ct. Was this, he asked, 
about the maximum ? ( Mr. Smith said it was 

ne.arly so.) It struck him, because in the progress 
of the present Ordnance Survey, forty feet was also 
the maximum of the elevation they had ascertained 
in Devonshire, Cornwall, &c. Jit was a remarkable 
coincidence, and would seem to show that a change 
in the level of the sea and land had taken place 
over a large area, and afforded evidence both of 
elevation and depression. 

After some remarks by Mr. David Milne ^ and 
Dr. Buckland, the conversation terminated. 

A short paper from Captain Baddely on the 
Geology of Canada was read, which gave rise to a 
conversation on the* importance of Government 
appointing surveys of our North American colonies. 
It was observed that this was the more important, 
as there was a possibility that in the settlement of 
our differences with the United States, tracts of 
country might be exchanged, and, as Dr. Buckland 
remarked, we might be giving away a coal-field 
worth .£10,000 or £f20,000 an acre, for fields of 
granite not worth five shillings. A member bore 
the strongest evidence to the rich mineral resources 
of Nova Scotia and New Brunswick. 

Mr. Bowman having read a paper on the Silurian 
rocks of Llangollen, illustrated by ^petions of the 
u|q)er Silurian rocks between the valley of the Dee, 
from Mool Ferna to the Egcuyseg, and of the 
Silurian'and associated igneous rocks between the 
river Tanat and the Denbighshire coal-field, the 
Section adjourned. 

* (Continued in our 
To the Editor, 

Sir. — Blow-pipe Jet , — It is well known that the 
mixed gases, oxygen and hydrogen, will not explode 
when passing through a very narrow bore 6f a tube: 
how is it then that it never occurred to any of the 
inventors of the compound blow-pipe, that the 
minute perforations extending through a piece of 
cane may be used for a compound blow-pipe for 
the gases without fear of explosion } I have not 
been able to test its efficiency, perhaps some of your 
readers may be induced to do so. 
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MACLAUUIN’S iM \rillNF. FOR STUMP 
KMUIAVING. 

Tiii 3 invention consists simply in the employment 
of the principle of diniinution, as gained by attach- 
ing two equal moveable aru^s, with tracinglpointS) 
to a graduated (jiiadrangulur vertical bar, which bar 
is suspended from an universal joint with screw- 
points. Fig. 1, A is the universal joint, B the bar, 
C C the two moveable arms and points. 

The pillar or standard 1), w’ith its arm E, are 
merely accessory in this instance to the support of 
the universal joint, &c. ; and the slide-rests F and 
G (G being placed transversely upon F, and F being 
.screwed upon the two triangular bars II 11, which 
pass through .sockets I 1, thus enabling the 
side-rests to correspond in height with the required 
elevation of the upper tracing-arm,) are only neces- 
sary fora portion of the work which this instrument 
is capable of producing. J J are the heads of the 
binding-screws, which arrest the bars, and prevent 
the. rests from sliding down upon the table. 

The bur B, being thus suspended, will necessarily 
swing with perfect freedom in any direction, and, if 
the universal joint be nicely adjusted, without shake. 
Moreover, the arms with the, tracing-jioints likewise 
swing upon their centres, being restrained from fall- 
ing tovvanls the bar by the intervention of their re- 
spective places of rest. When motion is given to 
the bar by the lower trai'cr, as it moves upon the 
object dtisigned to be reduced, the upper tracer by 
its means imitates that movement at a diminished 
rate, according to the ilistaiice that may exist be- 
tween them. 

The following are data for further investigation. 
Vertical bar, twenty-two inches ; tracing-points, 
their distance from the bar, five inches ; the angle 
of the tracing-arms, of wdiicli the bar forms the 
base, five degrees ; and, w’hen the lower tracing- 
point is at the further extremity of the druw'ing, the 
bar to be then vertical; consequently, the move- 
ment will be from llic centre of suspension, not 
round it. The plan of increasing the length of the 
bar according to circumstances, and preserving 
equal arms, with tliis subsequent arrangement of 
them, will be found preferable to lengthening the. 
lower arm, w'hicii considerably increases the vibra- 
ti'in. 7\nd when the reduction of one half only, 
together with the combined incorrectness of both 
surfaces, namely, that of the prepared jilate, and of 
the design from which the transfer is to be made, 
are taken into consideration, Bic result may be con- 
.^idered favoral)le. 

As it would be inconvenient to use the machine 
in its present^,form for large plates, the machine 
should be moveable above the plate ; and, for the 
lettering of maps, and detached portions of work, a 
very simjile modification would suffice. The tracers 
tor this purpose may be inverted, affixing them to 
the ends of the vertical bar, and passing that bar 
Ihrottgh a universal joint ; the joint has a stiff arm 
connected with a sliding-piece, which permits it to 
move when necc-ssary ujion a standard with a loaded 
foot. The tracing-points in this instrument need 
iu)t be displaced : for, by discoiincctiiig the bar and 
joint at the sauu! time that the binding-screw of tiA: 
bliding-picce upon the standard is loosened, the 
universal joint can be shifted higher or lower upon 
the bar, which acts as a lever upon its fulcruniw 
'J’his is the construction of the joint: a sliding- 
piece upon the bar sus])eudiiig a square or circular 
i'ranae of metal at one of its diameters, is again sus- 


pendt'd at its transverse diameter, by the stiff arm 
that is made to slide upon the standard, which 
standard must likewise have an arm, with a small 
skeleton tabic, for lightness, connected with its 
head, for the pur])ose of supporting the channelled 
type, or other original, to be brought under the 
upper tracer, which is here the prime mover, and 
by which the co])y is transmitted. Tlie standard 
must be ])1ae.cd upon a plank, having at each end a 
narrow foot; this will leave sufficient vacuity to 
prevent injury to the prepared plate. 

The diagram, Fig. 2, represents the machine at 
right angles to that shown in Fig. 1. * 

A A is the base, or table, which support's the 
w'hole superstructure ; C C is the standard (marked 
D in tlm engraving) which carries the graduated bar 
G G (B in the engraving), susjicmkul from the arm 
D (G in the engraving) by means of the universal 
joint E F (A in llie engraving) ; H 1 arc the two 
arms, the lower one carrying the tracing- point J, 
and the upper the ete.hing-point K (these parts arc 
indicated in the engraving by the letters 0 C) ; L is 
the table that supports the plate to be etcheil ; N 
tlic slUle-rcst (F in the engraving) that moves the 
table on the bed O iii the direi’lion of its length, and 
F the hetul of the screw which actual's the other 
slide-rest (G in the engraving), by means of which 
the tabic is moved in the chn'ction of its breadth ; 
R is one of the triangular sockets (I in the engrav- 
ing) in Vahids the triangular uprights (II 11 in the 
engraving) sliile ; and IS (.1 in the engraving) i.s one 
of the hinding-screws, by meaiib,ol winch tlu y may 
he secured at any required height. 

FROCFEDIXGS OF TIIF BKlTlSll ASSO- 
CIATION AT GLASGOW. 

( Ittwumiul from 208 .^ 

Suction B. — (’Huxf.sTRV and Minerai.ocv. 

PiiOFKssoR Graham w'as reipicstcd to take the 
chair, while the IVcbidvnt read a paper “ On the 
most irnjHirtant Cheinreal Manufactures carried on 
in Glasgow and the neighl)()urhood.*' The manu- 
facture of iron, suljdiurir. a»*id, itleae.hiiig powder, or 
chloride of lime, alum made at lliirletand Gampsie, 
precipitate of pota.Nh, chromate of potash, tartaric 
acid, acetic acid, pyroxylic spirit, iodine, soap, 
bleaching of cotton cloth, Turkey red dyeing, glass 
making ; cudbear and gas were enumerated, and 
the maiiufiicturc of them fully explaim'd. 

The si'cond paper read was by Mr. Gonnell, ** On 
^thc Voltaic decomposition oi Alcohol.*' The author 
endeavoured to show that by dissolving a small 
quantity of potassium in pure alcohol, and then 
subjecting the couqiouiid to voltaic action, water 
was obtained. 

Dr. L. Vlayfair read the next flaper, which was 
by D. R. W. Glover, “On a new jirocess for ob- 
taining Ilydrobromic Acid, and llydriodic Acid.*’ 
The author proposed the employment of brornite 
and iodite of bromine as a very convenient source 
of the above named hydrobromic, in atomic pro- 
portions. ** 

Professor Bunsen read the next paper, which wa.s 
on the compounds of a new radical cumpoimd, 
called ** Kakodylc.’* The iirocess by which this 
compojund is obtained is exceedingly dangerous, and 
the author, in his experiments, has been several 
times severely injured. Arsenic is a principal in* 
gredient in this compound. 
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The next paper read was by Dr. Mohr, on a new 
niode of preparing Morphia. The principal of the 
new method of preparing morphia consists in dis- 
solving the morphium in caustic lime by means of 
heat, and precipitating tlie filtered liquor by muriate 
of ammonia. The lime is neutralized by the muri- 
atic acid of salt, ammonia set free, and the morphia 
precipitated. In this process the morphia is obtained 
in a crystalline and very pure state, without the 
alcohol. This mode of operating is as fi^lows : — 
The opium is dissolved in boiling water and strained, 
tiiis operation repeated twice, the liquors concen- 
trated by evaporation, boiled with caustic lime, 
strained again, and mixed while hut with powder of 
sal-ammoniac. 

Dr. Gregory said he had had a great deal of ex- 
perience in prep'aring morphia, and he was quite 
satisfied that Dr. Mohr's was the best, both for 
preparing small quantities and for class experiments. 
He was sure it would be universally adopted as soon 
as known. 

Tiie nexl paper read was “ On the peculiar odour 
evolved in certain electro-chemical decompositions," 
by Trofessor Schbnbein. 

M. Schuiibein has undertaken a series of experi- 
ments, ill order to ascertain the circumstances un- 
tler whiidi tlie odour is eAolved in electro -chemical 
deconiposilioiis, the causes wliich influence its pro- 
duction, and, if possibh*, the principle to which its 
aiqic.iiance is to lie attribated. Alt?r d(ft?cnbiiig 
tilt* period at which tlie odoifr is produced, he goes 
on to (diserve, tliatPthe odour is evolved on the de- 
coiiipo.oition of water, dilute sulidiuric acid, and 
many oxalates ; dilute, sulphuric acid yielding it in 
largest quantities. The author found, on collecting 
the oxygen gas evolved at the anode from a solution 
capjAile of evolving this odour, that it might be pre- 
served for .some time by inclosing the gas in well 
stopped bottles. l<’rom the characters possessed by 
this oxygen, he was led to consider the odour due 
to the ])re.sencu of a minute portion of a new, and 
hitherto wholly unknown substance, of considera- 
ble importance in many natural jiheuomena ; and he 
has therefore named it, frowiP its most evident cha- 
racter, o/onc. Its properties are as follows It is 
only evolved from solutions containing it, by per- 
fectly clear electrodes of platinum or gold, while 
charcoal and the more oxydisable metals are unable 
to cause its apjiuaraiicc. it can only be obtained 
from a cold solution. When a piece of one of the 
oxydisable metals, such as lime, iron, (kc., is placed 
in a portion of oxygen impregnated with ozone, 
that peculiar sAibstance is almost immediately ab- 
sorbed, and the oxygen becomes inodorous. When 
perfectly clear and dry jilates of gold arc immersed 
in oxygen containing ozone, they acquire a nega- 
tively electric state of polarity. The plates thus 
polarised continue tlicir electric ))owers iii^air for a 
considerable time, but rapidly leave it vvlien plunged 
in hydrogen gas, in which, if retained a sufheient 
time, they acquire an opposite state, becoming posi- 
tively polarised. After comparing these effects 
with those produced by the odour peculiar to coni- 
nion electric sparks and brushes, he states that both 
from its electro-motive power, and likewise from 
its strong affinity to metals, it is evidently similar 
to chlorine, bromine, and iodine. Its non-appear- 
ance when water is decomposed by electrodes of 
the more oxydisable metals, he attributes to its 
entering immediately into combination with the 
xnetals ; and he considered that when the solution 
is heated, the affinity vf the ozone fur metals is so 


much increased, that it is even able to combine 
with gold and platinum — thus accounting for its 
disappearance when heated. By this theory all the 
pheiioinenu attendant t)n its evolution may be easily 
cxplainHl ; and it hence becomes very interesting to 
senrehTor traces of this widely-diffused substance. 
M. Schbnbein considers the smell perceived when- 
ever bodies are stnick by lightning is probably due 
to a small ])ortiun of ozone being set free, and re- 
lates a case of a church lately struck by lightning,. 
which fell within his own observation, in which the 
surrounding buildings to a considerable distance 
were filled with a blueish vapour and peculiar pun- 
gent odour. Even in this early stage ot the in- 
quiry, it will be readily seen that maj[iy curious and 
uriex plained phenomena might be accounted for, if 
the existence of the supposed electrolyte he proved. 
M. Sclibubcifi ])roposcs devoting all his leisure to 
the prosecution of tliis inquiry, in the details of 
which he is at jiresent engaged. 

The Chairman said the paper read wjis only an 
abstract of Professor Schbnbein’s, which was con- 
sidered more suitable for reading than the report 
itself. He did not observe whether anything was 
stated as to the properties of the new substance, 
(ozone.) 

Professor Graham said AT. Selionbein thouglit he 
had establishial an analogy between the new snb- 
.sfauce and chlorine, and the Professor explained 
the analysis upon whicli this opinion was founded. 

The next paper read was by Mr. K. Solly, 
“ On the best method of bleaching vegetable wax." 
Mr. Solly, after referring to a numlier of experi- 
ments w'hiidi he had made during the course of the 
summer to discolorisc vegetable wax, stated he 
found the following to answer the purjiosc most 
comjdetely, by which the wax was bleai licil in a low 
minutes, and a greater effeet of discoloration was 
produced than by the mere passage of chlorine for 
half an hour. This method consisted of bleaching 
by pure nitric acid, ]»y nielting the wax, pouring in 
a small quantity of .sulphuric acid, composed of one 
part of oil of vitriol to two ot water, and then stir- 
ring in a few cry.stal.s of nitrate of soda, the whole 
to i)e agitated with a wooilen stirrer, and kept 
heated. Nitric acul is tlieri evolved in considerable 
quantity ami purity from a large surface, and in 
such a manner that all the acid evolved must neces- 
.sarily pass through the inelUid wax. This method 
answers the purpose very completely, the process is 
(*heap and rapid, and the residuum being merely a 
little solution of suljjliate of soda, is very easily 
removed. 

Dr. 11. D. Tliomson read a paper by Air. Sturgeon, 
" On a jiecnliar class of V’^oltaic phenomena." The 
Section then adjourn til . 

Suction G. — Mecii.vnical Science. 

Smoke Protector. — Mr. Wallace exhibited and 
explained hi.s apparatus fur enabling persons to en- 
ter places on fire without danger from smoke, by 
means of breathing tiirough water. A box of tin 
containing the winter is ])laced on the man's back 
with tubes connected, forming a ring round the 
body, and straps for Die shoulders. A hood of 
M^ntosh cloth, glazed in front, is put on the head, 
and being attached to the side tubes, four gallons of 
water will enable a person to bear the densest 
smtike for twenty minutes. 

Mr. Hawkins exhibited a small instrument, made 
by Mr. Bakewell, for taking the angle of the dip of 
strata, whether the .surface seen is above or below 
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the strata. This is accompanied by a spirit-level, | 
which can be placed above either the higher or ! 
lower limb of the “ Anglo-meter/* which has a 
scale of degrees at its apex, f A small compass is 
attached to the spirit-level, to show the direction of 
the dip. The instrument was^much approve! of. 

Mr. Smitli, of Deanston, exhibited a model of a 
new plan of canal lockage, the advantages of which 
he stated to be that the descent in each lock would 
not be more than twelve to eighteen inches — that 
the locks were opened by the passage of the vessels 
— that the locks shut of themselves — that the ves- 
sels did not require to stop — and that little or no 
water was lost. The lock-gate is hinged at the bot- 
tom, the upper portion, which is round, floats at the 
level of the higher part of the water, and is pressed 
down by the how of the vessel in passing, and when 
it is passed rises to its former position.# Mr. Smith 
stated, that a trial was to be made on the Great 
Canal. 

Mr. Fairbairn read a paper on the strength of 
iron, with a view to test its applicability to the pur- 
])osc of ship-building. Mr. F. detailed, at great 
length, the results of a variety of experiments made 
by liim to determine the force re(iuisitc to overcome 
the coliesion of iron plates by a direct tension 
strain, hut as these were given in a tabular form we 
niust contiue ourselves to one or two specimens of 
the results. The plates were subjected to the ten- 
sion of a given weight, suspended from the point of 
a lever, and weights wrre added gradually till the 
jilates were torn asunder. The experiments were 
made in the direction of the flbre of the plates, and 
in the following instances w ith a plate of an area of 
forty-four inches, and one-fourth inch thick, it re- 
quired to tear the first one asunder 25,400 pounds; 
the second 27,009; the third 25,002; and the 
fourth 20,500. 'I’hcse were all Yorkshire plates. 
Mr. F. went into the subject of the extent to which 
the strength of iron plates was affected by the rivet 
holes, and the general deduction made from his ex- 
periment was that there was a loss equal to about 
32 per cent. A conversation followed as to the 
romparativc strength and safety of iron boats, in 
which it seemed to be a general opinion that they 
were preferable to wood in these respects. Mr. F. 
was strongly urged, by several members, to give bis 
paper to the public, from the valuable matter it 
contained on this question. 

Mr. Hodgkinson then read a paper relative to a 
series of similar experiments made by him on the 
strength of iron pillars. It ^qipcared from these, 
that a pillar, square at top and bottom, w^as about 
three times a.s strong as one rounded at the ends — 
that if the pillfrs were not placed perfectly perpen- 
dicular, at least two-thirds of their strength was lost 
— and that they were onc-seventh stronger when 
swelled in the middle, like the frustrum of a cone, 
with the base in the centre of the pillar. A short 
conversation ensued, in the course of which Pro- 
fessor Wallace suggested, that Mr. II. should try 
the experiment with various curves, which that gen- 
tleman readily promised to do. 

Mr. Fairbairn next exhibited a model of an en- 
gine for raising water, which he had suggested for 
the purpose of draining the lake of Haarlem, ki 
ilullund, which covered upwards of 50,000 acres. 
It was his opinion that this could be accomplished 
by the application of a Cornish engine, of from 200 
to 300 horse power, attached to a scoop 30 feet 
square, the one end of which was made to move on 
u centre. . In the bottom of this scoop, which was 


curved, were several valves opening upwards, on the 
side nearest the engine. By the descending stroke 
of the engine, this side was immersed in water, and 
filled through the valves. The returning stroke, or 
rather the weights attached to the other end of the 
beam, raised the scoopy and threw the water into a 
canal at a higher level than the lake. Such an en- 
gine as he proposed would lift 1 7 tons of water each 
stroke, and make seven or eight strokes a minute. 
The average depth of the lake was 10 feet. The 
engine was so constructed as to give the dipping end 
of the scoop a larger or shorter stroke as required. ^ 
A Member gave a short account of the mode 
adopted in draining some of the fens in En^and, 
which was done by an engine on WatCs principle, 
ttiming a kind of bucket-wheel, and raising the 
water into the adjoining river. * 

Mr. Hodgkinson produced a miner's lamp oy a 
Mr. Clegg, near Oldham. It was in principle the 
same as that of Davy, but was inclosed in -a trian- 
gular lantern with three bull’s-eye glasses. The 
object was to get rid of the danger arising from the 
use of Davy’s, which, should it fall or tipsct, let the 
flame through the wires, and caused an explosion. 
In this lamp that danger was obviated, as there 
were gauze on the air-hole of the lanterns ; and it 
had this excellent property, that whenever there w'as 
danger the light went out. 

Mr. J. Scott Russell ■said, the next paper was that 
of Mr. Gullirfe, ** On Safety Valves.” He did not 
intend to follow Mr. Gt*lline through the whole of 
his description, but would rcRl^ that part which 
tended to illustrate his jilan. Mr. Galline went on 
the general principles that the safety valves at pre- 
sent in use were not large enough, and his object 
was to allow a large* surface, like the lid of a ehe.st, 
to rise at once when the pressure below heco^'l(•.s 
great enough to force it up ; so that, upon a gieat 
accumulation of steam, it will escape before any 
accident could take place. He meant, in fact, that 
a large valve shall opdn instead of a small one. As 
Mr. Galline had not submitted machinery for it, and 
the subject could not be adequately explained with- 
out a diagram, the Section would be content by its 
attention being called to a matter so impoitant. 
There were no remarks made, ^nd the paper w'as 
lodged. 

Mr. Russell then took up the next paper, that of 
Mr. Wallace, “ On exlii^uishing Fire in Steam- 
Vessels.” 

Mr. Wallace’s principle, he said, might be ex- 
plained by the following mode of applying it on 
board of the T^evan steam -boat. On the cabin floor 
of the steam-boat, a space of ten feet by fourteen 
feet was covered with wet sand, on which was laid 
iron plates, and on which a fire was kindled of very 
combustible matter, consisting of old tar barrels, &c. 
The quantity of this material wa.s about four and a- 
half cwt. hose thirty-four fect^ong, two and a- 
half inches diameter, extended from the boiler of 
the engine to the cabin, and when the fire had been 
snfliciently kindled, so that the panes of g^ass in 
the windows of the cabin began to break Ay the 
heat of the flames, the steam was let in, and the 
doors of the cabin shut. The fire was extinguished 
in about four minutes. Several trials were madt; ; 
all of them terminated in extinguishing the fire with 
the same success. On another trial, a metal pipe 
of a greater diameter than the hose was connected 
with the steam-boiler, and extended into the cabin. 
A small square hatch was cat in the deck immedi- 
ately above the cabin, and through this opening 
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were lowered down into the cabin two moveable 
grates, each containing a blazing fire, well kindled, 
of about one cwt. of coals. The hatch on the deck 
and 'cabin doors were then shut, and the steam let 
in, and in fifteen minutes after the small hatch was 
opened on the deck, and one of the grates hoisted 
up, when the whole mass of the coal and cinder 
which had before formed a powerful fire, were found 
to be completely extinguished. This experiment 
was repeated twice, with perfect success. Mr. 
Wallace’s plan for extinguishing fire by mSans of 
steam has been before the public for upwards of five 
vears, during which time a great number of trials 
luive baen publicly made, several of them in the 
presence of the Lord Provost, Magistrates, Com* 
inissioncrs of Police, Agents of Fire Insurance 
Companies, and Civil Engineers, who all agree that 
steam readily and etfectualiy extinguishes fire, and 
cun be made to enter comers and crevices where 
water cannot be made to reach. 

Mr. Russell said that now, when there were so 
many steamaw^ssels upon the Atlanl;ic, the subject 
had become one of vast importance. The experi* 
ineiit had been repeatedly and successfully tried, 
*.ind simply consisted of leading a hose from the 
1)oiler to any part of the vessel, and by inundating 
the ))orlion on fire with steam, of at once extin- 
guishing it. The very consciousness that such an 
a[)paratus was on board a vessel, would impart a 
degree of security and comfort in the nidsUof the 
Atlantic, which would be duly appreciated by all. 
Indeed, many ves8cl%had already ado))ted it. 

Mr. W’^nllace, to a question addressed to him, 
said that the hose was constructed of painted 
canvas, but strong silk unpointed would answer 
equally well. 

Mr^ J. Scott Russell then gave an interesting 
detail of his experiments on the temperature of 
most effective condensation in steam-vessels. His 
principle was that there was a temperature of the 
greatest effect, which might be*readily obtained by 
ordinary calculation, and which, if acted upon, 
would result in a material saving of power. The 
subject gave rise to a considerable discussion, in 
w hich Mr. Taylor, Mr. Fairbairn, and other mem- 
bers of the Section^ took part, and the subject 
seemed to be one of much interest, which is likely 
to he fully explained in the transaction of the Asso- 
ciation. ^ 

A paper was then read from Mr. Ritchie, on the 
warming and ventilation of buildings, supplementary 
to a document^ on the same subject in Loudon’s 
'Encyclopedia. . The paper detailed, at considerable 
length, tlie vital importance to health of properly 
ventilated apartments. His principle was to carry 
into effect a mode of ventilation which would oper- 
ate without the intervention of servants, and to in- 
troduce a current of external air upon the heated 
air within. The &iibject was discussed at tousider- 
ahle length, and Mr. Hopkins, Mr. Jeffries, Sir 
John Robinson, and other gentlemen, took part. 

Mr. Vignoles then called the attention of the 
Section to the construction of large timber bridges, 
with special reference to railways, and illustrated 
his proposftion by the drawing of diagrams, upon 
tile board. 

Mr. Dick read a paper on a new railway wheel. 
It , may be made of cast or wrought iron, and the 
^'haunels are filled with wood ; its advantages are, 
that ii works much easier than those commonly in 
is less expensive, and can be easily repaired. 
Mr. Dick explained the wheel by diagrams. It had 


been in operation for some time on the St. Helen’s 
Railway, bearing daily 5 tons in weight, and was 
positively in better order than it was on the first 
day it was brought into operation. On the Kingston 
and Dublin B^ilway the sleepers were originally 
compose! of granite ; bift the tremulous motion was 
so great that they had to be changed to wood ; now, 
had this wheel been in use, all this disagreeable 
motion complained of would have been obviated, 
and a large expenditure saved. It worked remark- 
ably smooth, especially in wet weather, and the 
fastenings of the sleepers were not so much worn 
os by the present wheels. 

The paper was received. 

Mr. Jeffrey called the attention of the Section to 
a new hydraulic apjiaratus. Its pridbipal proper- 
ties were simplicity and cheapness ; and each of 
the buckets employed would carry one hundred 
weight and a half of water. His attention had 
been called to the subject from observing the clumsy 
mode in which water was drawn for the purposes ot 
irrigation in certain districts of India. 

Mr. Smith, of Deanston, observed, that it was a 
decided improvement upon the old plan of the chain 
bucket. 

Mr. Scott Russell read an interesting paper, 
with explanatory deductions, being observations on 
the proportion of steam power to tonnage ; these 
were additional observations to those contained in a 
paper on the same subject, which had been sub- 
mitted to the last meeting of the Association. His 
object was to define the exact ])roportlon of power 
to tonnage, which would be most economical in a 
sea-going steamer from the one end of the year to 
the other. The result was reached by taking the 
average, and allowing for the time consumed by 
favorable voyages in good weather, and bad voyages 
in rough weather. He found that large vessels, 
reckoning for a whole year, consumed in proportion 
a less quantity of fuel than those which were 
smaller; this was an extraordinary result, con- 
sidering the velocity of large steamers, and the 
disadvantages under which they laboured in bad 
weatlier. The rule to obtain the best proportion of 
power to tonnage in a given vessel was this: — 
Suppose they should know the distance between a 
port in this country, and a certain port in America, 
and that a vessel took so much time, and consumed 
a certain quantity of fuel in making the voyage in 
good weather, and took another period of i^nd 
a different quantity of fuel in bad weather. Then, 
having ascertained the§e, from the square of the 
velocity of this vessel in good weather, subtract the 
square of the velocity of the same vessel in the 
worst weather, divide the differences of these two 
by the square of the velocity in good w'eather, and 
the quotient, being multiplied into double the 
horses’ power of the said vessel, will give the power 
requisite to propel her iu the same circumstances* 
with the smallest quantity of fuel. Let us take 
(said he) a transatlantic steamer with 1 horse power 
to 4 tons — her bad voyage being 22 days, and her 
good 14 days ; if we were about to build such a 
vessel, should we continue at the rate of 1 horse 
power to 4 tons, or should we alter it ? Suppose 
hcrito be of 500 tons of actual horse power, then, 
should we increase or diminish it ? The rule 1 have 
laid down would say that her power ought to be in- 
creased in the proportion of 12 to 10. or 0 to 5 — 
that is to say, the engines of 500 horse power 
ought to De made of 600. By adding the hundred 
the following resulti| will follow ; — The vessel of less 
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power, by this formula, will bum 30 tons of coal 
per day, and in good weather do the distance in 14 
clays, burning in all 420 tons of coal. Her bad 
weather voyage will be 22|days, burning 660 tons 
of coal — still at 30 tons a-day. The yissel of 
greater power wouhl burn tons of coal per day, 
and make lier voyage in 12]l days, burning in all 
468 tons. This was a loss of 48 tons at 6rst sight ; 
but it was only an apparent loss. For let us come 
to the ailverse weather, and instead of taking 22 days 
to complete her voyage, she will do it in \1\ days — 
burning 630 tons of coal ; so that in this view of 
the case, she gains 4 1 days in point of speed, and 
burns 30 tons less of co^ than the vessel of 100 
tons less power. But then it may be said that this 
is only one vdyage, and this vessel will have more 
coal in the year than the other. They must, how- 
ever, remember that no one knew when the bad 
weatlier would come, and she must always carry a 
cluantity of coal prepared for it. Mr. R. then 
reasoned at some length in favor of his views, from 
the deductions he had laid down. 

Mr. Fairbuirn spoke briefly on the point. He 
had been in the Mediterranean last year, and was 
sorry to see the English vessels so much deficient 
in power. The French steamer passed them by two 
miles an hour. He was an advoeate for iTicreased 
power. 

Mr. Smith, of Deanston, then submitted to the 
Section a new and improved mode of draining rail- 
way slopes and embankments. 

Mr. Mallet gave in some explanation on the ac- 
tion of air and water on iron. 

Mr. Vignoles read a paper by Mr. Grimes on 
Dunnet’s rockets fur preserving lives in case of 
shipwreck. 

JDr. Wallace read a paper on Arches, with ex- 
planatory drawings. 

Mr. Hawkins detailed Mr. Ilengcley’s new plan 
of the safety rotative railw^ay, in which the wheels 
are projiosed to be transferred from the carriage to 
the road, and the train to be moved by the revolution 
of the wheels, of which there will be 1760 upon 
the mile. 

Mr. Alexander explained to the Section his Elec- 
tro-Magnetic Telegraph. 


OIL COLOR CAKES. 

A CONVENIENT preparation for the use of artists, 
invented by Mr. George Blacdcman, for which that 
gentleman was awarded a medal by the Society of 
Arts. Take,*' says Mr. Blackman, “ of the 
clearest gum mastic, reduced to fine powder, four 
ounces ; of spirits of turpentine one pint ; mix them 
together in a bottle, stirring them frequently till the 
mastic is dissolved : if it is wanted in haste, some 
heat may be applied, hut the solution is best when 
made cold. Let the colors to be made use of be the 
best that can be procured, taking care that by wash- 
ing, &c. they be made as fine as possible. When 
the colors are dry, grind them on a close hard stone 
(porphyry is best) in spirits of turpentine, adding a 
small quantity of the mastic varnish ; let the coldtrs 
so ground become again dry, then prepare the com- 
position for forming them into cakes in the follow- 
ing manner; — Procure some of the whitest aAd 
purest spermaceti you can obtain, melt it over a 
gentle fire In a clean earthern vessel ; when fluid, 
*^add to it^>ne•third of its weight of pure poppy oil, 


and stir the whole well together : these things l)eing 
in readiness, place the stone on which your colors 
were ground on a frame or support, and by means 
of a charcoal fire under it make the stone warm ; 
next grind your color fine with a muller, then add- 
ing a sufficient quantity of the mixture of poppy oil 
and spermaceti, work the whole together with a 
muller to a proper consistence, take then a piece of 
a fit size for the cake you intend to make, roll it 
into a f^all, put it into a mould, press it, and it will 
be complete. When these cakes are to be used, 
they must be rubbed down in poppy, or other ojl, 
or in a mixture of spirits of turpentine and oil, as 
may best suit the convenience or iiiteiitioi/of the 
artist." 


ON BISMUTH, FUSIBLE METAL, AND 
METALLIC PENCILS. 

Bismuth, as ih is called in chemied^ hooks, is 
usually known by the name of tin glass among 
workmen ; apparently a corruption of the French 
vulgar name, ctain de fffarcy tin for silvering glasses; ' 
as the name bismuth is of the irpiss nivfhj or wliit(; 
mother, that is to say, of silver, of the German 
miners. 

This is a rare metal, and of very little importance, 
as its uses afc extremely slight. It is dug out Oi 
the mines of Sehneoborg and Freyberg, in Saxony, 
where it is generally found in tits proper metallic 
form, in the form of trees, inclosed in a naldish- 
brown jasper. It i.s very rarely pure in this state, 
but usually contains u liUle cobalt, and more or less 
arsenic. 

From the easiness with which bismuth melti, its 
extraction is easy and cheap. It requires nothing 
more than to break the ore, to put it into large 
melting-pots, and surround them with lighted bil- 
lets of wood ; the bismuth melts, rims dow'ii, and 
forms a cake at the bottom of the pot. This i.s the 
method uscil at Freyberg ; but sometimes, when the 
stony matters arc in hwrge proportion, it is neces- 
sary to .add a flux to melt them. 

At Schncchcrg, the miners iuSb a difliirent method, 
which is very ingenious. A number of cast-iron 
pipes of sufficient diameter are ])hiced across a fur- 
nace, with a gentle slope» so that wlien the metal 
melts it may run out at the lower end, whiidi is 
partly stopped with a lump of clay, that has only a 
small hole left in it, through which bismuth runs 
into a cast-iron cone. Tin* upper end of the pipes 
are closed with a stopper of sheet-iron. 

When bismuth is supposed to contain arsenic, 
the smelters keep it melted in a gentle heat for 
some time, that the arsenic may fly off ; the heat 
must be very moderate, or the bismuth itself would 
also be vofktilised. 

Bismuth is sometimes, in mines, combined with 
sulphur, and sometimes in the state of oxide ; but 
these ores are seldom or never smelted. 

Bismuth is brittle, but may, by great care, lie 
made to spread a little under the hammer. Al- 
though white, like regulus of antimony', yet its 
color is very different, as it has a yellow brassy 
tinge, where the regulus is blue ; and it is so easy 
to melt, that it runs even in the flame of a candle. 
It is 9 times *822 as heavy as an equal bulk of 
water. 

The flakes of bismuth are large, and disposed 
parallel to the faces of an octijhedron. When pure* 
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no metal is so easily obtained in the form of crystals, 
which are groups of cubes. To produce these 
crystals it is sufficient to melt it in a covered cruci* 
ble, and to give it a good heat, in order to get rid 
of any arsenic that it may contain. It is Hien to 
be poured out into a warmed black melting-pot, 
having a hole in its side close to the bottom, stopped 
with a peg of wood. As soon as the bismuth has 
set at top, the peg is to be pulled out, that the 
liquid part of the metal may run out ; n^en the 
under part of the solid crust of metal, on being 
turned out, usually exhibits very fine crystals. 

• Nitric acids, such as Glauber’s spirit of nitre and 
aquafhrtis, dissolve bismuth with great ease ; and as 
any arsenic that it may contain is reiluced to the 
state of an arseniatc of bismuth, which being not 
easily soluble, remains at the bottom of the vessel : 
the clear liquor contains only the pure bismuth. 

This nitric solution of bismuth does not bear 
dilution with water ; for on the adding that liquid 
to it, a white sediment falls down immediately, for- 
nicrly welWtTidW^i by the* flame of^i^irl white, and 
now considered by some as an oxide of bismuth, 
and by others as a subnitrate of that metal. This 
' ))e<irl white was in great use as a cosmetic paint for 
the skins of the fair, but was subject to become 
suddenly black by coming in contact with exTtain 
vapours, by which several unfortunate accidents 
have happened to those ladies who used it, which 
have occasioned it to go out of use for flliis {Mirpose : 
of late it has been used in <nediciue, and is now 
added to the ncw« Pharmacopenia, published by 
the College of Physicians of London. It has also 
been used as a flux for the composition of enamels, 
making them more easily melted, but not giving 
liiein any color. lu the making of sealing-wax it 
has, from its whiteness, been used for diluting the 
colors given by other drugs. But in this particular 
use it is thought preferable to dissolve the bismuth 
in aejua regiu instead of pure nitric acid, because 
1 be submuriatc, or subcblorur€, according to other 
Llieorists and nomenclators, is more easily melted 
than the subnitrate. Pearl white, well w^ashed with 
water, and mixed with a fiftl^ ]mrt of gold powder, 
is used to gild porcelain. 

Some assayers hiSVe proposed to use bismuth 
instead of lead, for the purpose of assaying silver 
by ciipellation ; but as bismuth is dearer than lead, 
and does not seem more a^fvantageous, it has not 
come into use. 

The principal use of bismuth is to form a few 
compound mct^. Like cast-iron, it expands as it 
passes from a bquid to a solid state, hence it takes 
its very sharp impressions from the moulds in which 
it is cast. It is this property of bismuth that 
occasions the letter-founders to use it in their metal 
for small-sized types, as it produces a clearer faced 
letter and sharper impression than could be obtained 
from the lead antiJIbny only, of which the larger 
types are, for the sake of cheapness, composed. 

There is another use made of bismuth, which, 
until lately, served only for the purpose of amuse- 
ment. When added to a mixture of lead and tin, 
it causes them to melt with a very low degree of 
heat. £q%al quantities of these three metals may 
be melted in a bit of paper over a candle, without 
burning it : but the mixture that melts with the 
smallest heat is that of eight ounces of bismuth, 
five ounces of lead, and three ounces of tin, which 
melts at 202 degrees of Fahrenheit. Hence toy- 
spoons are made of them; which being given to 
children to stir very hot tea, melt while they are 


using them. Parkes has proposed the use of these 
compounds of lead and tin with or without bismuth, 
in certain proportions, to form metallic baths, in 
which cutlery may be fnmersed for the purpose of 
tempeiaiig it always at the same precise temperature. 

Metallic \nother use of this fusible 

alloy, as it is called, is for making metallic pencils, 
to write upon paper, prepared by having burnt 
hartshorn well rubbed upon it. The marks are as 
fine as those of black lead pencil, and not so easily 
rubbed out. This is a very good article, and memo- 
randum books of this kind are very convenient, 
being equally ready for use with black lead pencils, 
and yet as permanent as ink. 


. BOOKBINDING. 

(Resumed from p. 206, and concluded.) 

Vellum binding, as was before observed, is the 
term applied to the binding of every species of 
account book. The first step is to fold and count 
the paper into sections, which in foolscap generally 
consists of six sheets ; above that size, of four sheets, 
which are sewed upon strips of vellum. Small 
books, up to foolscap folio, usually have three 
strips; above that size the number is increased. 
Account books are sewed much in the same way as 
printed books, except that vellum slips arc used in 
lieu of the cords, and a much stronger thread and 
wax are employed. After sewing, the first ruled 
leaf at each end is pasted to the waste paper, and 
the marble paper lining introduced; the back is 
then glued in the usual manner. When the glue is 
dry, the fore-edge of the book is cut, and the back 
rounded, a deeper hollow and rounder back being 
formed in account books than in printed ones. The 
two ends are then cut, and the edges marbled. The 
head-bands are worked on a slip of stout board, as 
before, described, care being taken in this instance 
to form a deep narrow, rather than a round band. 
Strong pieces of canvas or bucknun are then glued 
at the top and bottom of the back, and between each 
of the vellum slips. A hollow back is prepared by 
taking a slip of milled board, about a quarter of an 
inch wider than the back of the book, and soaking 
it in water ; it is then glued on both sides, and left 
in this state for about ten minutes : having been 
laid on a sheet of paper, a roller corresponding in 
dimension with the back of the book is placed upon 
it, and the whole worlied backward and forward on 
the roller, which gives the milled board a semicir- 
cular shape ; it is then dried hard before the fire. 
Another method, which is a very gdbd one, and 
frequently adopted, consists in taking a roller (an 
•assortment of the most useful sizes being kept for 
the purpose), and winding round it thick paper and 
wrappers well pasted, until the requisite thickness 
is obtained ; the roll is then thoroughly dried and 
divided longitudinally, which forms two good firm 
semicircular backs. Milled boards of a thickness 
proportionate to the size of the book are then taken, 
and the fiy-leaf of the book being pasted, the board 
is laid on in its proper place ; the same course is 
alsil pursued with the other side. It is customary 
with large books to use two thin boards pasted 
together, instead of one thick one : in this case the 
velNim slips on which the book is sewn, are inserted 
between them, which adds greatly to the strength 
of the binding. After the boards have been^uared, 
the back, formed ii^ the manner describeclabo^e/^ 
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^actly fitting the back of the book, is placed upon 
it, and a piece of canvas being cut sufficiently large 
to extend half the width of the back on one side of 
the book to the same distanq? on the other side, is 
glued on the boards and over the back, whi^ con- 
tributes to strengthen the bo6k, and hold th^ollow 
back firmly in its place. The back is sometimes 
formed of sheet iron, which, in large' books, is an 
improvement : this kind of back was first introduced 
by Mr. John Williams, who took out a patent for 
his invention. The book is now ready for covering : 
the leather for the cover is carefully pared all round, 
and put on as before described under the head of 
Bookbinding. The covers mostly used by vellum- 
binders are forril and vellum, white and colored ; 
smooth and rbugh calf amd^heeps basil, smooth 
and grained, and Russia ; in any of which books 
may be either whole or half-bound.- Forril and 
vellum covers are lined with paper and pressed 
smooth ; when dry, they are fitted on the back, and 
creased in the joints ; the boards are then pasted, 
and the covers pressed on them; when dry, the 
edges of the cover are pasted and turned in, and the 
book again pressed ; the cover is then washed with 
a sponge and paste-water, and then ruled off. If 
the cover is rough calf or sheep, it is dressed with 
pumice-stone and a clothes brush. Smootli calf, 
basil, &c. are glaired and polished as described in 
bookbinding. Rough calf books are usually orna- 
mented by passing a roller round the edges and 
sides of the cover, with sometimes an ornament 
added; for this purpose, the tools must be used 
nearly red hot. To increase the strength of large 
books, they sometimes have, in addition to the 
leather or vellum cover, bands of Russia leather, 
which are worked on with thongs of vellum, and give 
the book a very neat appearance. The lettering of 
account books is precisely the same as before de- 
scribed. 


STUFFING AND SKINNING ANIMALS. 

Bsforb we begin to skin an animal, we must fill its 
mouth with fiax ; if there be auy wound capable of 
letting out blood, cotton or tow must also be in- 
troduced into it: this done, we stretch out the 
animal on its back, and taking precisely the middle 
of the abdomen, turn back the hairs to the right 
and to the left, and open the skin in a line from the 
arch or hollow of the pubis to the stomach. Then 
disengage the anus, and sejiarate it from the rec- 
tum ; and separate each thigh at its union with the 
pelvis, cut off the arms at the shoulder joint, and 
the ears as close as possible to the skull, being par- 
ticularly careful not to injure the eyes or nose, 'll^en 
separate the head from the trunk, and clean the * 
bones : the brains, &c. may be taken out by the 
occipital hole. The head being thus well cleaned, 
it may be replaced in the skin. The legs being 
drawn out of the skin as far as possible,, remove 
from them all the flesh, and return the bones 
into their places. It is now ready for stuffing. 

To stuff the animal proceed thus Take an iron 
wire, the Imgth of the tail, having one end turned 
into a ring, to be within the body ; cover this wire 
with tow or cotton, and put it in its place. Finish 
the legs in the same manner ; stuff &e skull alfo, 
and thrust a wire through the nose and along the 
back to tl^ tail, to which the wire of the legs and 
Kfee^ayire fastened ; then stuff the body, sewing it 


np as you proceed: afterwards bend the limbs at the 
articttlatioiis, place in the enamel eyes before the 
skin is dry. Then arrange the lips, and fasten them 
with pins: we are often obliged to support them 
with cotton, especially when we wish the mouth to 
be open, and be sure and place some cotton tightly 
into the nostrils. To place the ears properly, if we 
would have them upright, we pass a connecting 
thread through their base, and tighten it till they 
are sufficiently drawn together. If the animal has 
large ears, like the hare, it is good to put a piece of 
pasteboard within, having the form of the ear, 
fastening it with- small pins at the edges ; a thin 
piece of cork is preferable. We may generally em- 
ploy this'ibethod for all animals, from a mouse to a 
tiger; some species require other precautions, as 

The Bat. — After stuffing the body without wires, 
extend them on a piece of cork, extend the wings, 
and fix them very equally with pins ; when dry, they 
will retain the shape given them. 

The Lemur volana irTMs ani- 

mal being as large as a pole-cat, and not having 
wings like the bat, but a sort of mantle, which they 
extend by the extremities of the four legs. ))ins are 
insufficient to fix them, and we use wire as with 
other quadrupeds. They are very rare, and only 
found as yet in the Molucca Islands. 

HedffehoffSt are mounted by the usual methods, 
except that it is stuffed a little less than usual to 
ensure bending. Sew it up without putting in any 
wires, and it will be sufficient tq draw the head ami 
fbur feet together under the middle of the belly, to 
roll it into its accustomed ball. Then, to preserve 
this form, place it on its back in the middle of a 
cloth, and tie the corners together crosswise, and 
hang it on a hook in the air to dry. Some beautiful 
species are found in Madagascar. 

Hares. — If we wish to mount a hare sitting, a 
wire must pass from the anus into the board upon 
which it is fixed. " 

Beavers ought to have the back very round and 
short ; we cut the tail underneath, remove all the 
flesh, and replace it with chopped flax. 

Ant-eaters. — The great ant eater has a tail like 
the long beard of a feather pendant on each side of 
the stem, and raised upon the back. Cut it longi- 
tudinally to skin it, and the tail bearer must be 
much longer than that ui other animals ; it is also 
necessary to make the tongue come out, which is 
very long in this species. 

Armadiltoes.---T\\€se animals do not require any 
preservation, because they are destitute of hair. 

Deer» — The horns with which the head is orna- 
mented, will not allow us to skin these animals in 
the usual manner. When you reach the neck cut it 
off as cl(}sely as possible to tl^e head, and make 
another opening in the skin, be^nning under the 
chin ; continue this cut so us to be able to take 
away the tongue and bruns, and the remainder of 
the neck, &c. Cut the lips as near as possible to the 
jaw-bone, and continue ascending towards the fore- 
head, and take away the skin entirely from the head, 
except at the root of the horns. Then clean the 
head well, stuff it, and place it again within the skin, 
and sew it np with very fine stitches ; then cut 
under the chin, and proceed as in other animals. 
All other 

Homed Animats should be skinned like the 
deer. 
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VARLEY’S GRAPHIC MICROSCOPE AND 
TELESCOPE. « 

(A9 described by Mr, Varies to the ^ciety of 
ArtSf and published in ihf^r 7}ra7isaction8.) 

In order to make this instrument better understood, 

1 will first show its difference from the previously 
known and really excellent instrument, the camera 
obscura ; then explain its mode of action ; thirdly, 
its construction ; and, fourthly, the various purposes 
to which it may be applied. 

Most persons know that the camera obscura is 
formed with a plain mirror and a lens, which pro- 
jects a picture on paper ; but to render that picture 
visible, the whole space from the lens to the paper 
requires to be Enclosed in a dark chamber, so as 
totally to exclude all other light ; hence its name. 
Images of any size, and of great brilliancy, may be 
formed by this instrument, if we use a large plane 
metallic speculum, and lenses of sufficiently long 
focus,' and so well constructed as to bear, and have, 
the largest possible ajierture. The distance of the 
bins from its focus is the perspective distance of the 
]<icture vrliich it jiroduces, or, in other words, is the 
distance of the station-point from which that pic- 
ture should be view’ed; because it then appears 
exactly of the same size as the original objects. 

A camera obscura may be constructed to give 
images of all the most useful sizes at a moderate 
price ; yet the expense and trouble of moving it 
from place to place, and its high and broad surface 
enabling the wind to interfere with ite required 
steadiness, are objections to its general adoption. 

Tlic image given by a telescope is subject only to 
few of these objections, 'fhe size of the image does 
not depend on the focal distance of the object-glass, 
but on the proportion between its focal distance 
and that of the eye-piece ; and the brightness of 
that image depends. Within certain limits, on tlie 
diameter of the object-glass. Therefore, a small 
telescope will give an image as big as a large camera 
obscura; but it will not project that image on 
paper, and, as we usually look into the telescope to 
see the imago within the tube, it cannot be trans- 
ferred to paper by tracing. In my graphic telescope 
I have contrived to place the image apparently out- 
side of the tube ; and, although not actually pro- 
jected on any surface, yet the observer receives the 
rays from the telescope into Ids eye in such a man- 
ner that they may be made to appear to come from 
a sheet of paper suitably placed for the purpose ; 
therefore, tliis image may be traced on the paper. 
The size of the image may be ^ried very consider- 
ably without altering the size of the apparatus: 
sketches, therefore, on a very large or very small 
scale may be made by the same instrument ; and as 
it never requires any additional height, or any shade 
to exclude day-light from the image, it offers no 
brodd surface to be affected by the wind, and thus 
be rendered unsteady. 

The image which we are enabled to trace with my 
instrument is a telescopic on&; and 1 will now show 
how that image is produced. Fig. 2 is a diagram of 
one of the smallest graphic telescopes, half the real 
size, containing all the optical portion freed from the 
surrounding tubes. Let the arrow A B represent 
an object to be drawn ; in this instance it is a liear 
one, the instrument being used as a microscope : C 
is a flat speculum placed at an angle of 45*^ witk 
the axis of the telescope; it receives the various 
pencils of lyys which diverge from every point of 
avoid confusion, only the middle and 


two extreme ones are shown), and reflects them to 
the double convex object-glass D : this is sometimes 
made with two such lenses ; but the larger instrur 
ments have achromatic object-glasses ; in all cases, 
the thinner the object-glass is the better : the object- 
glass refracts the various rays about its focus,, so as 
to form the curved image J K : here these rays will 
cross and diverge, and are to pass through the eye- 
lens E, which will render them so nearly parallel as 
to give distinct vision of the image, the eye-glass 
being placed so that its focus just meets that of the 
object-glass. But though the central pencils of rays 
would proceed to the eye-lens E, it will be seen that' 
the outer pencils would jiass on in tlie directioir F F 
beyond the diameter of the lens E, and be lost : to 
prevent this, another lens, or two equivalent ones 
G G, must be placed on the image^J K, where the 
rays cross. A lens so placed does not affect the 
crossing of the rays, but it deflects each pencil in 
mass towards the axis, from the course F F into the 
course II II, where they will^ arrive at the eye-hms 
E, and by it be /‘ifractelf at'*a‘‘^ift qlAtker rate 
towards the axis, and rendered nearly ])arallel. 
Tliese pencils are all of the same size, and meet 
together in the axis, where, if the eye is ])]accd, it 
can#’eccive them all, and will then see the whole 
area of the lens filled witk the image : this area is 
called the field of view; and because the lens G 
greatly increases the diameter of that area, it is 
called tilt fie4tl-g1ass. The pencils all meeting 
together, a cap with an »ye-hole of the size of one 
pencil is usually put there, that being large enough 
for them all to pass through to the eye. 

It will be seen that the image J K is ('onvex 
about the object-glass as a centre, wliilst (he eye- 
glass evidently needs the image to be concave, to 
shew every part distinct at the same time : this »*vil 
would much lessen tlie field of distinct view if there 
had not been means lioth of correcting it, and an- 
other evil of as great magnitude, wliieh 1 will now 
state, and then shew 4iow to correct them both. 
This second evil is, that tlie irnag(* formed by the 
object-glass is larger as it approaches the circum- 
ference than at the cei’tre, a square being shewn 
like a pin-cushion ; so that, instead of right lines, 
the four sides will be curved inwlirds : and the eye- 
glass, also, has the same fault, magnifying the cir- 
cumference more than the centre, and thus increas- 
ing the evil. ( 

If the field-glass G is removed from the neutral 
point, — namely, that where the image is formed, or 
where the rays cross, and the two foc^iscs meet, — 
and is placed nearer to the eye-lens, it will combine^ 
with it, and increase the magnifying power ; but, if 

is put nearer to the object-glass, it combines with 
that to shorten its focu^ rendering tlie image less, 
and so diminishing the power. In sfliortening this 
focus, the rays converge more, and, after crossing, 
diverge mofe: this greater divcrguocc will spread 
thefn over a larger portion of the eye-glass, and 
thus contribute to enable that lens to refract them 
parallel, but it will not quite do it ; they will, there- 
fore, require a still larger area of that lens, and that 
is only to be obtained by removing it a little further 
off, by which the rays will take area enough to be 
refracted parallel. 

The various pencils of light, after passing through 
the eye-glass £, arc to be directed upwards into the 
eye ; therefore, a second fiat speculum I is placed 
before the eye-glass at an angle of 45*^, so as to 
receive all the pencils just as they meet together, 
and reflect them upwards into the eye. As the eye 
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is to be put where all the pencils meet, there must 
be no portion of speculum higher than that little 
circhi of congress ; and as a portion of the eye is 
to be allowed to look over the edge of the speculum, 
its upper edge is ground as thin as can bo done with 
safety. This completes the optical part of the in- 
strument. If we now look downwards into the 
eye-speculum, and leave a portion of the eye to 
look over its edge toward the arrow L M, where 
the drawing-paper is placed, we shall geceive the 
rays from the telescope in exactly the same direction 
and divergence as those that enter the eye from the 
* paper, and both image and paper will be seen 
togdiher distinctly, and will allow that image to be 
correctly traced on the paper. When drawing with 
this instrument, the eye can be so placed as to 
remove any poftion of the image from the lower 
part of the paper : the pencil is best seen in this 
lower margin, where tlie image is beginning to dis- 
appear. For the sake of room in the engraving, the 
image L M is plaeed^j^o ne»y* : in proportion to this 
diagram,'*cha1%i^^ wdd^^^ be nilpe inches below the 
eye-piece, and five times as large as it is drawn. 

A telescopic image has an advantage over others, 
in that it can be placed at any required distance 
from the eye, and thereby be rendered distinct to 
any sight : and this is an important feature in the 
graphic telescope; for it allows us to place the 
paper at the most eligible distance from the eye, 
and then, by adjusting the telescoj/b, tc^bring the 
image to exactly the same distance, when the pencil, 
or crayon, and th# image will both be seen together 
cfpially distinct ; and then both eyes may be open 
to see the pencil, though one only secs the image. 
When the eye-piece is drawn away from the object- 
glass to the utmost extent compatible with seeing 
tlnjjmage of a given object distinctly, the rays from 
the eye-glass w^hich enter the eye are parallel, and 
the image appears distant, so we cannot place the 
paper far enough to see both together; but by 
pushing in the eye-piece k little, the rays will 
diverge a little, as though they (janie from a nearer 
object ; and if we push in the cye-glasa as much as 
we possibly can, consistentwith distinct vision, the 
r.iys will diverge as from the very ne.n’est object 
that can be seen distinctly, and the paper would 
require to be placed as close to the eye*, as it could 
possibly be seen distinct. It is a very small dis- 
tance that we have to ipove the eye-picce to pro- 
duce the extreme effects; therefore, when good 
vision is obtained, it is easy to adjust the instru- 
ment so that)the rays shall diverge exactly as much 
as those which tome from the paper. The dotted 
rays from the arrow L M show the divergence oi^ 
those that proceed from tlie eye-glass against the 
speculum and into the eye, and thus make the 
image appear to be at that exact distance. When I 
wish to make an extremely small copy from a large 
picture, I do nol^effect the whole reduction by giv- 
ing the required distance to the picture, for ordi- 
nary rooms do not allow that distance ; but I place 
the picture as far as I can, and do the rest by using 
spectacles, the focus of which is so short as to let 
me see the paper when placed so near as to reduce 
the image to the required size. This diagram re- 
])resent8 the instrument in use as a microscope ; for 
the object P O is near, and the image L M is larger 
than it ; but the object-speculum C is made to 
revolve on the axis of the telescope, so, if it is 
turned a quarter round, it will receive rays horizon- 
Ully from objects at any distance. 

With a grapliic i^icroscope we may trace an 


image much larger than the stated magnifying 
powJlr, for ten incli^ i is the distance at which the 
magnified image is msasured^and though wc some- 
times trace within tlfit distance, yet 1 usually draw 
at till distance of ci(^ iteeii inches, which makes the 
image four-fifths larger. 

Having now described a stationary graphic mi- 
croscope, 1 will show how the telescope may be 
used as a microscope : premising that whenever it 
gives an image larger than the object it is a micros- 
cope, and that, tliough a telescope magnifies most ^ 
with an object-gliiss having a long focus, it is the 
reverse with the microscope; for that magnifies 
'most with a short object-glass, and the further that 
is placed from the eye-piece the greater will be the 
power. 

The telescope. Fig. 2, being suited to receive 
either a fdur or an eight-inch object-glass, I put 
tlie shortest one in, and pull the tubes out the full 
length, which is rather more than double the focus ; 
therefore it will require the object to be placed 
within eight inches distance from the object-glass, 
to enable it to give an image at the eye-piece. This 
image will bear exactly the same proportion to the 
object as their respective distances are from the 
object-glass; in this case it will be 'a little larger, 
and the eye-piece will magnify the image about six 
times; and if the paper on which the image is 
traced be more than ten inches distant from the 
eye-piece, it will be still larger, so that this com- 
bination will make a miniature of one inch appear 
as large as life. I sometimes lay the object on the 
table or drawing-board, like F O, Fig. 1, because 
then the same board will hold all together quite 
steady, and gradually raise it till its image is given 
large enough. If the object is placed vertically on 
cither side of the object-speculum, the instrument 
may be slid on the table to or from it till correct 
vision is obtained ; even here, that all may be held 
together, 1 prefer clamping this side-support to the 
board. In this, as well as in a telescope, the image 
will be gradually lessened if we gradually increase 
the distance of the object, and gradually slide in the 
object-tube to regain distinct vision, so we can 
always choose the exact size that is most eligible. 
It is obvious that, by using object-glasses of shorter 
focus than those provided for the telescope, we may 
carry on the power till it equals the stationary mi- 
crosco])e. 

1 will now show some of the advantages obtained 
by using this graphic telescope : premising that in- 
struments not being masters, they cannot make 
artists of those who want the necessary previous 
knowledge and practice ; but my instrument is a 
most excellent servant, and one tKkt will greatly 
facilitate the progress of an artist. 

In the first place, it sets him quite at liberty in 
the choice of the distance from which he will take 
his view, and also in the size of the sketches ; for 
without such help we are frequently obliged to go 
much too near in order to see the leading features, 
and tlius, by the violence of the perspective, lose . 
much of the grandeur and true proportion. With 
my telescope there is no distance from wbich an ar- 
tist would choose a view, but what it will show dis- 
thictly, and of any size that he could wish. When 
a back-ground is mountainous, sketching further 
off brings them up in much gnindvr proportion, 
and thus the telescope finds numerous fine views 
that before were unnoticed ; intervening objects 
biding them from a near view, and soni\imes wat^ 
removing us too to sec them largc*'elion2'^»^E” 
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gliiim our attention. Tn thus drawing attention to 
more distant views, I do not!t.mean to neglect the 
grand and imposing effect so! often obtained by a 
near vieWi where the artist is;mabled, by the rapid 
increase or decrease of the perspective, to a]( er so 
much the apparent proportions of the object, as to 
render it greatly superior to its natural proportions 
as seen from a distance ; but for these, drawing by 
tlie eye is frequently better than with any instru- 
ment. 

This telescope will give all the views strictly 
corre(;t, without any care or anxiety about the per- 
spective ; it is therefore very valuable for drawing 
shipping and boats, the various curves of wliich 
cannot be known, yet are hereby given quite cor- 
rect. Trees may be drawn more correctly, and 
with much more of the details, than otherwise we 
should have patience to attend to. *Indeed, all 
local objects, — waggons, and the various implements 
of husbandry, which' must be had, and yet are 
hcfircely worth the trouble, animals, figures, and 
hiriis, — may readily be drawn ; and by taking away 
the object-speculum, these objects or views may be 
drawn at once on stone the reverse way, and so be 
printed the right way : thus we may now publish 
real sketches from nature. 

Wild or savage animals may be sketched from a 
place of safety, at such a distance as not to rouse 
or disturb them ; also timid animals, which will not 
remain still if we go near them. In this case a 
good artist needs not always to trace ; the image of 
the animal may be in one part of the field, and a 
copy made of it (dose by the image, which is a pe- 
culiar advantage wh(m the object is in motion. 

Portraits of any size may be drawn from life. To 
do this it is convenient to place the head of the 
sitter in contact with a V.shaped gap in a board, 
attached to the back of a chair. 

The instrument is of great use for copying or re- 
ducing from statues or pictures, architecture or 
machinery. It also supplies with the greatest ease 
all those magnificent effects produced in mountain 
scenery by accuracy in geological details. 

Artists may also employ mere draughtsmen to 
sketch correctly the inferior details for them, and 
thus save their time to attend to the nobler parts of 
the art. Few flowers remain in the same state long 
enough to be drawn correctly, with the lights, sha- 
dows and reflections, caused by sunshine : with this 
instrument that may be done. Also the most mi- 
nute botanical or entomological specimens may be 
drawn as large as needful t0( show the particular 
details. 

If this telescope, table, and draughtsman, were 
mounted on a fiular axis, (a strong axis placed pa- 
rallel to that of the earth,) and moved by a clock, 
a most [»erfect map of the stars could be traced, of 
any required size; for he would then direct his 
telescojie to succeeding portion^, as though they 
were all quite stationary. 


PREPARATION OF PIGMENTS. 

(Renumed from page 176 .^ c 

Periodide of Mercury, — Iodine, which is one of 
the elements of this color, is a simple substanks 
discovered about thirty years since, in treating with 
sulphuric a9iid the sea-water of the soda of Varec. 

'^SE}|e^m^dine is derived from the beautiful violet 


color which this substance takes when it is the state 
of gas. 

At the common temperature it is solid, and has a 
metallic lustre resembling black lead ; it volatilizes 
at the temperature of boiling water. Combined 
with the deutoxide of mercury it takes a scarlet 
color brighter than vermillion. In England this 
pigment is sold under the name of geranium red, 
and is used chiefly in water-color painting. The 
following r process is one of the best for preparing 
this color: — Iodine and zinc (forming iodide of 
zinc) are first to be combined ; for this purpose the 
zinc must be finely powdered, either by throwing it 
into water when it is melted, or by levigating if in a 
mortar until it loses its cohesion and can bo easily 
divided. 

The powdered zinc must then ' be put into a 
matrass with the iodine and distilled water, and, by 
help of a moderate heat, the iodine will combine 
readily with the zinc, and forms with that metal an 
iodide, which is then ^ 

Perchloride of niercufy (corrorfvc siifinmate) is 
then dissolved in distilled water ; the two liquids 
are then mixed, and immediately a large (piantity 
of precipitate is formed ; this deposit is washed first 
with distilled water, and afterwards witli filtered 
liver water. The working of this color is of the 
greatest consequence, and must be done with pecu- 
liar care. 

The Ltiikea: — ^This name was originally given to 
designate merely the purplish color called crimson, 
and when employed alone it alw>.iys bears that a])- 
pellation; but in its mon^ extended sense it is 
applied to all colors prepared by combining a color- 
ing matter or tincture with a basis which is com- 
monly aluminc: hence we have yellow, green, or 
violet lake. 

The term itself appears to be of Indian origin. It 
is probable that the first lakes used in Europe cuinc 
from India, and were made from the resinous lac so 
abundant in that country, w'hich yields a purple 
coloring matter at present very essential iii paint- 
ing, because in many respects it takes precedence 
of cochineal. 

It was first imported into England, where it is 
called, in commerce, /ac, or lac dye. The people 
of India collect this resin, bruise it, and then boil it 
in water slightly alkaline, which separates the color- 
ing matter ; the solution . is then precipitated with 
alum, and is formed into cakes and dried. This is 
the way in which it is imported. 

Preparation. — ^Thc manufacturers commence this 
process by preparing that which* is •called * the 
^white body of lake,*' which is composed of a paste 
of pure alumine, or of alnmine and chalk, upon 
which the coloring matter being thrown, fixes itself 
in a manner more or less durable. 

To prepare this paste, a quaiVtitv of alum is to 
be dissolved in water ; and this solution is then pre- 
cipitated by subcarbonate of soda or potass, * in the 
proportion of three parts of good potass to five oi 
alum : it is easy to ascertain whether the whole of 
the alumine is precipitated without an excess of 
alkali ; when the precipitate has fallen to the bottom 
of the vessel, some of the clear liquid should be 
drawn off into two glasses ; into one of these is 
thrown some drops of a solution of potass, and into 
the other a little alum water ; if the precipitation is 

* Soda la preferable for this purpose. Four parts and a 
half of this material are required to eaturato five parts of 
alum. 
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))crfectly formed, no other subsidence will take place 
ill either of the glasses ; when the sediment is form- 
ed, .the liquid is to be drawn off, and the deposit is 
to be washed with a great quantity of water, until 
at last it comes off without smell ; it is then ex- 
tended upon a filter of linen to drain, and when it 
is of the consistence of soft paste, it must be mixed 
with a warm decoction of cochineal, which colors it 
more or less strong, according to the quantity of 
coloring matter contained in the decoction ;^it only 
now remains to separate the lake from the surplus 
liquid, to wash and strain it through a filter, to put 
innto forms, and dry it in the shade. 

As ft happens that in the preparation of carmine, 
only a small quantity of the coloring matter is 
drawn off, and as the decoction from which it is 
extracted is still full of coloring matter, there is 
not any occasion to make a decoction of cochineal 
expressly for the purpose of making lake, as the 
residue of that used in the preparation of carmine 
will answer the purpose, This process is founded 
upon the pjfiiiculaf alub^e for vegetable 

and animal coloring matter ; it is well known that 
alum is one of the best mordants in the dyer’s trade. 
Alumine also serves as a basis for other colors as 
well as crimson:— for instance, in making yellow 
lake, it is only necessary to fix the coloring matter 
of wood, quercitron, Persian berries, &c. upon olu- 
mitic, or on an aluminous base. 

It is of the greatest consequence, that in pre- 
paration of yellow lakes tlio> alum should be pure ; 
for a very small partion of iron is sufficient to in- 
jure the color ; and that metal exists in the greater 
part of the alum of commerce. As for the common 
lakes from French berries, pure alumina is not used : 
the white body of these is only fine chalk, to which 
u Jittli* alum is added. 

Alum by itself will form a precipitate with the 
vi'getable decoctions : as, for instance, a very strong 
pr('(‘i))itate may be obtained by adding alum water 
to a decoction of woad ; but it* will also precipitate 
the mucilaginous and gummy matter, which tliis 
vegetable contains abundantly. 

Bruwn Pink^ — The drop« made from English 
berries are dissolved with a strong decoction of the 
berries of Avignon (Hiamnwt imfeotorius): the mix- 
tiure is filtered, and to it is added a solution of the 
subcarbonate of soda, one-fourth the weight of the 
berries; tbe tincture is ^icn precipitated with a 
solution of alum, in such proportions as that the 
alkali shall not be more than half saturated ; it must 
tlien be left undisturbed for twenty-four hours ; the 
liquid must ther/’ be drawn off, and as it still con- 
tains much coloring matter, a smaller quantity of 
alkali to be added, and it is again precipitated with 
a similar proportion of alum : the precipitate is then 
washed, to carry off the salts. 

In this i>roce88 it is clear that one of the essential 
points is, that thf’alkali shall predominAe. It is 
owing to this circumstance that the yellow color of 
the Avignon berries is turned to brown. By this 
process there can be obtained from yellow woad or 
quercitron bark a brown pink, which will be more 
lasting than the former. 

To the drops mentioned may be given a green 
color, by using a solution of copper instead of idum ; 
and it has been observed that the mordants fVom 
copper render the colors more lasting. In general, 
yellow lakes have little solidity ; this is evident in 
many of the Flemish pictures, where the foli^ has 
oocome blue from the yellow lake, with which the 
uUra-marine was mixe^, having faded, llembrandt 


made much use of this brown sort of pink : the 
alteratiifi made by time«in the color when used in 
a full body, would not pe observable ; and there is 
some advantage in usug vegetable colors in the 
8hadowi| which lose part of their richness by (he 
action of the air, and uso because they are trans- 
parent, and cannot become black by time ; and if 
mixed with colors which have a tendency to become 
darker by time, they mitigate it very much. 

i&d Ochres, — The appellation of brown red, 
which has been given to the red oxide of iron, is 
quite correct ; it is, in fact, a red color somewhat 
lowered by a tint of brown. 

We often find this color ready formed by nature ; 
if by some means the water is evaporated which was 
in combination with tbe oxide of ii^n, the latter 
changes to the red color. 

The rfist of* iron offers an example to us of tins 
change of color: this rust, which is at first of a 
yellow ochre tint, turns brown on exposure to the 
air, and in time becomes red. 

The greater part of the brown red used in paint- 
ing, is made from yellow ochre calcined ; it is sup- 
posed that on the purity of the ochres depends the 
brightness of the red thus obtained. Very fine 
brown red is also made by calcining sulphate of 
iron. Commerce has long supplied the arts with 
this color, which is prepared by the decomposition 
of sulphate of iron : the residuum is a red oxide, 
more or leAs violet according as the action of the 
fire has been more or less prolonged. This color 
is not only valuable for its lasting qualities, but also 
for the fine carnation tint which it produces with 
white: and we perceive in the works of Titian, 
Vandyck, and others, who have approached nearest 
to nature, that it is very much employed. 

TritoA’ide or Purple Owide of Iron, — Iron at the 
highest point of its oxidation takes the violet tint : 
the color is dull but )>ermanent, and except Hie 
purple of cassiuB, it is the only purple that can be 
used in fresco. 

Greens. — Besides the green tint composed from 
the simple union of yellow and blue, there are 
others formed either by nature or by chemical com- 
binations, such as malachite, oxide of chrome, green 
earth, mountain, Schecle’s and Vienna green. 

Malachite^ and Mountain Green, — These two 
substances are carbonates of copper: the first is 
found in solid masses, formed by the constant drop- 
ping of water saturated with carbonic acid, and 
holding in solution the oxide of copper. The car- 
bonate is thus formed^ bulbous masses, the shades 
are more or less intense, but always of a bright 
green. 

Tbe hardness, as well as solidity of the malachite^ 
is sufficiently demonstrated by tlie great number of 
valuable objects which for ages have been wrought 
in this material, and which have not lost any of 
their lustre. It is not unlikely, that from the com- 
mencement of painting it has been ground up and 
used as a color. 

Mountain green, in like manner, is only a car- 
bonate of copper, and being found naturally formed, 
in the state of a fine powder, the artists have always 
had it ready prepared to their hands, and no doubt 
soon took advantage of it. We see, in the most 
ancient miniature pictures, greens in a perfect state 
of reservation, which evidently are the natural car- 
bonates of copper. 

It is prepared artificially, by precipitating, witli 
the sub-carbonate of soda of potass, a ^lution of 
co))per ; the result ^of this is on opaque COior, 
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greyish ot pale tint, which is used in decorative 
painting. It is not near, so bright as thit natural 
carbonate of copper : but ifiis probable that it could 
be obtained quite similar t^, it, if the carbonic acid 
could be combined with th^ oxide of copp|er in any 
other way than by the double decomposition of the 
carbonic alkalies, and the solutions of copper. 

(To be continued.) 


JAPANNING. 

The art of painting and varnishing, after the man- 
ner originally practised by the natives of Japan, in 
the East Indies. It is employed for the purpose of 
preserving arid beautifying various articles, usually 
of wood and metal, as well as of paper, leather, and 
cloth, when they are properly prepared for the 
purpose. Those articles we most commonly find 
japanned, are pieces of household furniture, cabinet 
work, boxes of all kinds, trays, screens, &c., and, 
very generally, those articles made of any of the 
above-mentioned or similar materials, which it may 
be desired to preserve from moisture ; and this it is 
admirably adapted to effect, from its drying very 
hard, and being impervious to water at all moderate 
temperatures, even to boiling in some cases ; but it 
may be employed on any dry substance that is 
sufficiently inflexible to prevent the japan coating 
from being cracked or forced off. The true ja- 
pan, or that said to be used by the natives of 
Japan and China, is a sort of varnish or lacker 
peculiar to itself. It is sometimes brought over to 
this country ; but on account of the injury arising 
from its poisonous qualities, to those persons em- 
ployed in working with it, is now seldom used. It 
is the juice of a peculiar tree growing in those parts, 
and is collected by making an incision into the 
lower part of the trunk of the tree, and placing 
vessels underneath to receive it. Tiic juice has the 
appearance of cream when it first runs from the 
tree, but on exposure to the air it becomes black. 
It is prepared for use by submitting it to the action 
of the open air in shallow vessels, and is kept 
constantly stirred for many hours, so that by having 
all parts equally exposed, it imiy become of a 
uniform deep black. A porfi<m of well -charred 
wood reduced to a fine powder is added, and it is 
then fit for use. The Japanese first spread it 
tliinly and evenly over the body inteiuled to be 
japanned, and then dry it in the sun. If ncces.sary, 
another coat is laid on, and dried a.H before. It 
very soon becomes harder than most of the sub- 
stances on which it is laid. As soon as it is sufficiently 
hard, it is polished with a smooth stone and water, ^ 
until it becomes as smooth and even as a plate of 
glass, and then wiping it dry, it is ready to be 
varnished, except when figures or other ornaments 
are to be drawn on it in gold or silver : in that case, 
the form of the figures or other ornaments is to 
be traced on the work with a pencil, in the varnish 
noticed below. When this varnish is almost dry, 
the gold or silver leaf is to be laid on ; the whole 
is then ready to receive the varnish, or finishing 
coat, which must be spread on thin, and as evenly 
as possible. This varnish is a particular sort of 
oil procured in Japan, boiled and mixed with 
turpentine. When any other color than black it 
de.sired, the proper color must be mixed with^the 
varnish, and the whole spread on, particular care 
being talqfn that it be laicl on evenly. The above 
iriClhod of japanning said to be practised by 


the natives of Japan. Our method differs from it 
considerably ; it is lesa durable, but its practice is 
not so injurious to the health. We in some cases 
employ a priming or under coat for the purpose of 
filling up any inequalities, and making smooth the 
surface to be japanned ; but at other times the 
priming is altogether omitted, the colored varnish 
or proper japan ground being apjilied immediately 
to the substance to be japanned. 'J'he former is the 
metho^ that was usually practised, and still is, in 
those cases when the surface is very uneven and 
rough ; but when the surface is smooth, as in the 
case of metals, smooth grained wood, fke., it is now 
always rejected. The advantage of us>ig the 
priming or undercoat is, that it makes a saving in 
the quantity of varnish used, because the matter 
of which the jiriming is com|fv>sed fills up the 
inequalities in the surface of the body to be var- 
nished, and makes it easy, by means of rubbing 
and water polishing, to procure an even surface 
for the varnish. Tljjs was, therefore, such a con- 
venience in the fihiVTnit*en surfaces, 
that it became an established method, and is still 
retained in many instances. There is, however, 
this inconvenience always attending the use o( 
priming or undercoat of size and whiting, that the 
japan coats of varnish and color will be constantly 
liable to be cracked and peeled off by any violence, 
and will not endure near so long as the bodies 
japannad iu the same manner, but without the 
priming. This may be*observed easily by comparing 
those articles that have been (lome time in wear, 
especially snuff-boxes, in the japanning of which 
the priming has been used, with those in which it 
has been omitted ; the latter never peel or crack, 
or suffer damage, unless by great violence, and such 
a continual rubbing as wastes away the substance 
of this varnish, while the jaf)aii coats of tlie former 
crack and fly off in flakes, whenever any knoc'k or 
fall, especially at the edges, exposes tlnun to injury. 
The Birmingham manufacturers, who originally 
practised the japanning only on metals, to which 
the reason before stated for the use of priming did 
not apply, and who took up this art of themselves, 
as a new thing, of course omitted at first the use. oc 
any such undercoat, and not finding it more ne- 
cessary in the instance of papier mache and some 
other things, than on metals, continue still to reject 
it ; on which account tlj^. boxes and other articles 
of their manufacture are, with regard to the wear, 
much better than those on which the priming is still 
used. t 

Having thus noticed the meth<#Vr ustually practised, 
and the chief variation in the method now employed, 
we shall pass on to the manner of proceeding with' 
the work to be japanned ; the first in order will be 
the — 

Priming . — ^The priming is a qpmposition of strong 
size and"whiting. The size s^uld be of a con- 
sistency. between the common double size and the 
glue, and mixed with as much whiting us will give 
it a good body, so as to hide the surface of whatever 
it is laid upon. Bat when the work is of a more 
particular kind, it is better to employ the glover’s 
or parchment size, instead of the comnmn, and if 
about a fourth of isinglass be added it will be still 
better, and if not laid on too thick, will be much 
less liable to peel or crack. The work should be 
prepared for this priming by being well cleaned, and 
brushed over with hot size, diluted with two-thirds • 
of water, provided it be of common strength ; the 
priming should be then lajd on with a brush as 
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evenly as possible, and left to dry. If the surface 
be tolerably even on which the priming is used, two 
coats of it laid on in this manner will be sufficient ; 
but'if on trial with a wet rag or sponge it will not 
receive a proper water polish, on account of any 
inecjualities not sufficiently filled up, one or more 
coats must be given it. devious to the last coat 
being laid on, the work must be smoothed by rub- 
))ing it with the Dutch rushes, or fine glass paper. 
When the last coat is dry, the water polish should 
be given, by passing over every part of it with a 
fine rag or sponge moistened, till the whole appear 
perfectly plain and even ; the priming wiU then be 
completed, and the work ready to receive the japan 
ground,V|jf colored varnish. But whan wood or 
leather is to be japanned, the latter being first 
securely stretched«on a frame or board, and no 
priming is used, the best preparation is to lay on 
two or three coats of coarse varnish, prepared in 
the following manner: — Take of rectified spirits 
of wine one pint, and of coarse 8eed>lac and resin, 
each two and resin 

in the spirit, and then strain on* the varnish. 
This varnish, like all other formed of spirits of 
•t’ine, must be laid on in a warm place, and all 
dampness should be avoided ; for either cold or 
moisture chills it, and thus prevents its taking proper 
hold of the substance on which it is laid. When 
tlic work is so prepared, or by the priming with the 
composition of size and whiting beforcb deiipribed, 
the proper japan ground mus^be laid on. 

(Tfhe continued.) 


IIT^TS ON USING THE MICROSCOPE. 

(Resumed from page 200, and concluded.) 

Tub play of light and shade wilV also serve to enable 
us to distinguish the forms of objects. The surfaces 
which appear black are those which deflect the light 
out of the focus of the microi^cope ; and the bright 
surfaces are those which transmit to the eye the 
light whicli traversesothem. Now, as all the rays 
arc reflected by the mirror below, it is not difficult 
to determine by the laws of refraction the form 
which is capable of producing the deviations ob- 
served in the microscope. )t is by this means that 
we ascertain the crystalline forms of salts, and are 
enabled to profe that those pores which modem 
observers have ^rg|ifesented on the surface of vege- 
table membranes are, in fact, globules projecting 
from their surface : for, if they were pores, they 
would appear black when plunged into water, in 
consequence of the air which they would retain; 
but the contrary is the case. We must take care, 
in determining thei&rm of a body, to views it on all 
sides, which may be done either by turning it with 
the point of a needle, or by placing it in a volatile 
liquid, which, by its evaporation, is kept in con- 
tiuiial agitation. A small quantity of alcohol added 
to the water on the object-holder is sufficient thus 
to sel in notion the heaviest objects submitted to 
examination. 

In determining the color of bodies observed by 
the microscope, we must take account of the de- 
composition of the rays o« light both by the lenses 
if they be not achromatic, and by the substance 
itself ; for there are some objects, such as certain 
animal oily matters, which only allow the transmis- 


sion of the less refrangible rays, especially the yel- 
low. 1^ order to ascert^n whether this color be 
natural to the object or ftot, we must observe it by 
reflected light on an ojJque ground. The decom- 
po8ition|of the rays i? so great with the solar 
microscope, even when achromatic, that the edges 
of the image are always colored bine and yellow. 

The same thing happens when, with the ordinary 
microscope, we use the direct light of tlie sun to 
Uluminate the object. 

The form and relative density of the substance 
being thus ascertained, we proceed to study the 
effects of chemical reagents on it. 

We shall first endeavour to obtain, by processes 
on the large scale, the substance to be examined, in 
the purest state possible. Thus the pftblem will be 
reduced to its simplest expression. If we cannot 
attain this object, we must endeavour to ascertain, 
by the ordinary means, the nature of the elements 
of the mixture, which will furnish some data to our 
subsequent microscopic observations. 

Afterwards we must ascertain the* results of the 
action of the reagents on the substance under ob- 
servation, both in the humid and in the dry way ; 
we must delineate the new forms which result from 
this action, and measure the angles of the crystal- 
line forms, whose nature we shall afterwards have 
to ascertain by other reagents and tests. M"hen the 
results furnished by these trials appear to possess 
some importance, we must try to reproduce similar 
results ab initiOf by combining together the elements 
which we believe to be present. If these two series 
of experiments do not give results which coincide, 
we must endeavour to ffiscover whether the differ- 
ence may not proceed from the disturbing effect of 
some foreign substance mixed with the one under 
observation ; and for this purpose we most prepare 
mixtures, of each of the elements which we have by 
the previous trials detected in the body examined, 
with each of the others, and with every combination 
of them. 

The action of an elevated temperature is most 
powerful as a means of distinguishing organic from 
inorganic substances. For the purpose of submit- 
ting bodies to the action of fire, we use plates of 
glass, very thin, and therefore less liable to crack. 
They must be brought near the fire, and withdrawn 
from it with great caution, that they may not be too 
suddenly heated and cooled. The form of the ob- 
ject and its chemical relations must be determined 
both before and after it has been subjected to heat. 

In studying the motions which the bodies ob- 
served often exhibit, Acount must be taken of the 
motions impressed on the liquid in which they are 
'immersed, either by the agitation of tbc air, or by 
evaporation, or by the observer’s hands, or by being 
imbibed by the body ; for a body which absorbs Uie 
liquid in which it floats must, of coarse, be moved, 
in the same way as a boat having on board a hori- 
zontal sucking-pump in action. 

We may also ascertain with the microscope the 
relative density of a body and a liquid, by throwing 
the body into it. It will either remain at the bot- 
tom, or rise again to the surface ; and, in this latter 
case, it will either be transparent or strongly shaded. 
Thi| last character is a proof that it has not been in 
any way wetted by the liquid ; that, consequently, it 
scarcely touches the liquid, except at one point; 
and/that it is observed in the ais just as if it were 
laid directly on the glass-plate. But it must be 
observed, that certain bodies which attract*the liquid 
in which they are placed, and which arr Iieavi^i^' 
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than it, yet remain for some time on its surface, 
because they imbibe it slovdy : by and by, however, 
they sink to the bottom. We must not, tfierefore, 
be hasty in concluding ; anil it may be well to ac- 
celerate the wetting of the (body, by agitaiing the 
liquid with the point of a nfcedle or wire. ^ 

In short, it js the business of the observer to 
attend to every circumstance and investigate its 
cause — ^to call in the aid of analogy — ^to follow up 
the line marked out by experiment — ^to reproduce 
on the large as w^U as on the small scale the re- 
action which he has witnessed under the microscope 
— to describe and delineate every thing which he 
has had an opportunity of observing, even if he be 
not as yet able to find out the theory of the pheno- 
mena; and, finally, not to adopt any conclusion 
until after a decisive test has impressed on it all the 
character of certainty. Thus far regarding the work 
of the mind, that is, the method of proceeding. 

With regard to manual operations, manipula- 
tions, and modes of observation, practice and habit 
will teach much more than the -most detailed rules. 
With the compound microscope, it is necessary in 
dissection and other manipulations to become fa- 
miliar with the inversion of the images, and to 
accustom the left hand to touch the parts which the 
eye sees towards the right, and vice versa. Although 
the employment of the compound microscope is not 
indispensable, it must be acknowledged, at the same 
time, that, for dissection and manipulation, it pos- 
sesses a great superiority over the simple micros- 
cope, from the distance which intervenes between 
the eye of the observer and the object-holder, 
which serves as his laboratory. In fact, the hands 
have the same freedom in working with this instru- 
ment as in experiments on the large scale. 

Microscopic observations fatigue the eye, and are 
apt to hurt the chest. The eye becomes at last 
accustomed to the continued exertion ; but, in con- 
sequence of the impatience of the observer suspend- 
ing or retarding the respiration, which is otherwise 
constrained from the position of the body, con- 
siderable uneasiness, and even serious evil, may be 
produced by excess in this kind of labor. The 
observer ought, therefore, to avoid a fatiguing posi- 
tion, by placing the microscope at such a height 
that he may not be obliged to bend his body. A 
table furnished with a rack is well adapted for this 
work. The microscope may also be so placed that 
the eye may, at the same time, see distinctly the 
magnified image and the trace which the observer is 
making of it on paper ; wo say the trace ; for it will 
at intervals happen that, hf a happy illusion, the 
microscopic image will seem for a moment to be 
laid over the^^paper so that its outlines can be traced * 
as exactly by a pencil, as in drawing on a plate of 
gltiss placed over the object. 

With the help of an achromatic microscope, ob- 
jects may be observed and delineated as well by the 
light of a lamp as by day-light. 

CHEMICAL TESTS. 

(Reewawdfrtmpage 189.^ 

To detect Alum in Red Wine, — Add to the wine 
a sufficient quantity of a strong solution of chloVine 
in water, until it is changed to a yellow color ; let 
the precipitate, (composed of the chlorine aniK(the 
vegeto-aniinal matter contained in the wine,) which 
immediately forms, become settled, then filter the 
*. liqppr, ,q(id evaporate it to one-fourth of its volume : 


it will, now, in consequence of the presence of the 
alum, have an astringent sweetish taste, and will 
furnish a while precipitate on the addition of nitrate 
of barytes, which is insoluble in water and in nitric 
acid. It will give a yellowish-white precipitate^ 
with pure potass, that is soluble on the addition of' 
an excess of the potass ; and a precipitate, of the 
same color, with the sub-carbonate of soda, which 
is decomposed by the action of heat, into carbonic 
acid gas and alum, substances easily to be recognised 
by thefi' characteristics. 

I'ests for the purity of the Acetous and Acetic 
Acids, — These acids, from distillation in leaden %id 
copper vessels, very often contain acetates ^f lead, 
and copper in solution ; and they are ofif>'% wilfully 
adulterated by sulphuric acid to increase their 
acidity. To detect these, poux into three wine- 
glasses some distilled vinepr, (acetous acid,) or one 
dram of the acetic acid, diluted with three drams of 
distilled water. Into one of these pour some Harrow- 
gate water, (which contains sulphuretted hydrogen.) 
If lead be presMVXi black 

precipitate will foil down. Into the second glass, 
pour a solution of pure ammonia. If cupper be 
present, the whole will immediately become light 
blue. Into the third pour a few drops of the solu- 
tion of muriate of barytes; if the acid contains 
sulphuric acid, the liquid in the glass will instantly 
become quite milky, from a precipitation of sulphate 
of bar 3 ^te 8 ,<which is a very insoluble salt. 

Tests to deter^nine^ the pvrity of Sulphuric or 
Nitric Ether, — If any cther^^will redden litmus 
paper, immersed in it, it is a proof that it contains 
superabundant acid, such as the sulphuric, acetic, or 
nitric ; consequently the ether cannot be pure. A 
superabundant portion of suliihuric acid in sul- 
phuric ether may be discovered by pouring a few 
drops of the solution of muriate of barytes into a 
dram of the ether: if this be the case, a white 
precipitate will take place, which is the sulphate of 
barytes. % 

Test to discover the purity of Nitrate of Silver.— 
To a solution of nitrate of silver add a solution of 
the muriate of soda; here decomposition taking 
place oil both sides, nitrate of soda and muriate of 
silver will be formed. The k.tter of - these will fall 
down in the state of a ilocculent white precipitate. 

But as this valuable salt is sometimes adulterated 
by copper, it is proper to ascertain its purity, by 
pouring into a solution^ of it, in another glass, a 
solution of pure ammonia. If copper be present, 
it will be indicated by a light blue p.recipitate which 
will pervade the fluid. 

Ammoniacal and Muriatic Acid GaseSf Tests for 
each other, — If a bottle containing muriatic acid, 
and. another containing water of ammonia be 
brought together, wiKi their mouths open, a dense 
smoke will be seen to hover round them : this is 
muriate g>f ammonia, which iJui solid substance, 
but formed by the union of two invisible vapours. 
If the bottles are opened apart, no vapour will be 
seen. When two jars, filled ^th these gases, are 
brought in. contact, the effect is striking ; but it is 
more so when ammoniacal gas is let up from the 
beak of a retort through mercury intck. a jar half 
filled with muriatic acid gas. Here, the muriate of 
ammonia will be seen deposited on the sides of the 
jar, ill the form of beautiful needle-likc crystals- 
From these experiments it is evident that ammonia, 
and muriatic acid-gas, are good tests to discover 
each others presence in liquids. 

(To be continued.) 
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WILLIAMS’S TRANSFEROGRAPHY. 

To the 

My Dear Sir — I feel mucl^ pleasure in fon^rard- 
ing you a description of my method of copying 
inscriptions, and also specimens of the same. I 
have had some difficulty in finding such as would 
approach your size, for every copy is by necessity of 
exactly the same size as the original, and it is rather 
unusual to meet with an object whose dimensions 
are as small as you require, and at the same time 
whose subject is tolerably complete. 1 have, how- 
ever, sent you a small portion of the Babylonian 
inscriptions in arrow-headed characters, on the 
rrlebrated Bton&'in the Museum at the East India 
House, together with the figures and inscriptions 
on three sides of a small mutilated olyect in the 
possession of Dr. Lee, of Doctor’s Commons — one 
or other of these may possibly suit your purpose. 
(We present to our readers a fac-simile of both. 
— Ed.) The mode of proceeding in order to make 
these copies may be thus described. 

Provide a quantity of thin white paper, that called 
double-crown is the sort I use, and which 1 find the 
inost convenient, as it has no glazing or stiffening, 
and is also sufficiently thin for the purpose. A 
sheet of this is to be spread evenly over the surface 
of the object to be copied, and firmly fixed by 
means of stiff paste applied to the corners or any 
other convenient part of the edge — the thickest kind 
of paste used by shoemakers, which may be ob- 
tained at any of the shops where their materials are 
purchased, is the best adapted for this purpose. 

It is of the utmost importance that the paper 
should be securely fixed, as any slip after the com- 
mencement of the operation of copying will com- 
pletely spoil the work. A piece of paper blackened 
on one side with a composition of black lead and 
soap, mixed with water to the consistency of stiff 
paste, and then by means of a spatula or broad 
knife, spread very evenly, and also as thinly as 
possible over the paper, is now to be applied by 
means of- a piece of wood to the white paper, the 
blackened side, of course, being towards it, and 
this being rubbed up and down upon the white 
paper, shifting it as occasion may require, the copy 
will be produced ; the ground or raised parts being 
blackened, while the inscriptions or sunken parts 
r-emain white paper. 



A shows the shape of the piece of wood , it may 
he one inch wide and half an inch thick. B shows 
the blackened paper. 

The distinctness and perfection of the copy will 
mainly depend upon the care taken in the operation, 
and also upon the condition of the object to be 
copied, for as every accidental defect in the face of 
the stone is also shown in the copy, it necessarily 
follows that the more perfect the object the more 
satisfactory will the copy be. ' 

In this manner perfectly accurate copies of in- 
scriptions may be produced in a very short space dfi 
time, without the slightest Injury to the object itself, 
unless it should chance to be so much decomposed 
‘ML to crJimblf beneath the gentle pressure required 


to transfer the black composition from one paper to 
the other, this however is very rarely the case, and 
I need scarcely add, that under such circumstances 
the stone ought not to be touched. I lately had 
occasion to make a copy of the rosetta stone, in the 
British Museum, which is the length of about thi^ 
feet, contains three very closely inscribed inscrip- 
tions ; one in hieroglyphics, one in the common 
characters of Egypt at that time, and tiin third 
in Greek ^ consisting altogether of 100 lines. This 
task was performed in one hour and a half, and I 
have no hesitation in affirming, that had the attempt 
been made to produce a perfect fac-simile by copy- ' 
ing in the usual manner, it could not have been 
executed in less than a month. I have also %pied 
the whole of the sarcophagus in Sir John Soane’s 
museum, which is covered with veiy small charac- 
ters, both within and without ; this occupied me 
about 1C hours. I need scarcely inform you that 
my collection, which has almost exclusively been 
confined to Egyptian in «<cri ptifm8, consist s of copies 
of several hundre^^^BjecfiSnii^^ of those 

in the British Museum, together with a number of 
others in different public and private collections. 
1 have also an improvement upon this method, 
which under proper management and encourage- 
ment might be made of the highest importance to 
those to whom such things are valuable ; it is by 
using a lithographic composition upon transfer 
paper, for^prodacing tiie copies ; under these circum- 
stances they may immediately be transferred to the 
lithographic stone and printed, and Mius an unlimited 
number of fac-similes of any given inscription may 
be produced. I also inclose you one of these 
copies. Trusting this account will be sufficiently 
explicit, and wishing you every success in your 
valuable and cheap periodical, believe me*to remain, 
very truly your’s, john williams. 

School Houho, Spitalfields. 

[The above was wi'tten in answer to a letter, 
requesting the above information, and we beg to add 
our testimony of the extreme value of the invention, 
particularly to the antiquarian traveller. We have 
been favored, by the kindness of Mr. Williams, with 
a sight of the whole of his extensive and valuable 
collection of inscriptions, and cannot speak in suf- 
ficiently high ternss of their perfection and accu- 
racy. — E d.] 

JAPANNING. V 
fReeumed from page 

Japan Grounds , — ^The proper japan grounds are 
either such as are formed by the varnish and color, 
where the whole is to retilain of one simple color, 
or by the varnish with or without color, on which 
some painting or other decoration Ws afterwards to 
be laid. This ground is best formed of shell-lac 
varnish, and the color desired ; except in the case 
of white, which requires a peculiar treatment, as 
we shall presently explain, or when great brightness 
is required, in which case also other means must be 
pursued. The following is the r.ompositk>n and 
manner of preparing the shell-lac varnish: — Take 
of the best shell-lac, five ounces ; break it into a 
very coarse powder, and put it into a bottle that will 
hold about three pints or two quarts ; add to it one 
quart of rectified spirits of wine, and place the 
bottle in a gentle heat, where it must continue two 
or three days, but should be frequently well shaken. 
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The gum will then be dissolved, and the solution 
should be filtered through a flannel bag ; and when 
^hat will pass through freely is come off, it should 
be put into a proper sized bottle, and kept carefully 
stopped up for use. The bag may also thep be 
pressed with the hand till the remainder of the 
fluid be forced out ; which, if it be tolerably clear, 
may be employed for coarser purposes, or kept to 
be added to the next, quantity that shall be made. 
Any pigments whatever may be used withy,he shell- 
lac varnish, which will give the tint of the ground 
desired, and they may be mixed together to form 
\ny compound colors ; but, with respect to such as 
requi|m peculiar methods for producing them of the 
first %^ee of brightness, we shall particularize 
them below. They should all be ground very smooth 
in spirits of turj|>entine, and then mixed with the 
varnish. It should be spread over the work very 
carefully and even with a camel-hair brush. As 
metals never require the priming of size and whiting, 
the japap gound.^mav.be ^Trnlied immediately to 
them, wituDut^^l^therprepli'i^on than cleaning, 
except in the instances referred to below. 

White Japan Grounds, — ^The forming a ground 
perfectly white, and of the first degree of hardness, 
has not yet been attained in the art of japanning, 
as there are no substances which can be dissolved, 
so as to form a very hard varnish, but what have too 
much color not to deprave the whiteness. The 
nearest approach, however, to a pertVt^t white var- 
nish already known, is made by the following 
composition : — Take flake-white, or white-lead, 
washed and ground up with the sixth of its weight 
of starch, and then dried ; temper it properly tor 
spreading with the mastic varnish prepared in the 
following manner Take five ounces of mastic in 
pov^ler, and put it into a proper bottle, with a 
pound of spirit of turpentine; let them boil in a 
gentle heat till the mastic be dissolved, and if there 
appear to be any foulness, strain off the solution 
through a flannel. Lay thf^se on the body to be 
japanned, prepared either with or without the 
priming, in the manner as above directed, and then 
varnish over it with five or gix coats of the following 
varnish : — Provide any quantity of the best seed-lac, 
and pick out of it all the clearest and whitest 
grains; take of this seed-lac two ounces, and of 
gum animi three ounces, and distolve them, being 
previously reduced to a eparse powder, in about a 
quart of spirit of wine, and strain off the clear 
varnish. T^ seed-lac will give a slight tinge to 
this oomposinon ; but it cannot be omitted where 
the varnish i<9.xilljfnted to be hard, though where a 
softer will answer the end, the proportion may be^ 
diminished, and a little crude turpentine added to 
to the gum animi, to takp off the brittleness. A 
very good varnish entirely liree from brittleness may 
be formed by dissolving gum animi in old nut or 
poppy oil, whicfafmust be made to boil {ently when 
the gum is put into it. The ground of white may 
be laid on in this varnish, and then a coat or two 
of it may be put over the ground, but it must be 
well diluted wiHi oil of turpentine before it is used. 
This, however, is along time in drying, and is more 
liable to injury than the other, from its tenderness. 

Blw Japan Orounda may be formed of bright 
Prussian blue, or of smalt. The color may be 
mixed with the shell-lac varnish, as before directed, 
but as the shell-lao will somewhat injure the color 
by giving it a yellow tinge, where a bright blue is 
required, the method before directed in the case of 
white grounds must ^ pursued. 


For a Scarlet Japan Ground^ vermilion may be 
used I but its effect iynuch improved by glazing it 
over with carmine oif fine lake. If, however, the 
highest degree of brightness be required, the white 
varniili must be U8e(£^ 

For Bright Yellow Grounda, king’s yellow may 
be used, and the effect will be heightened by dis- 
solving powdered turmeric root in the spirit of wine, 
of which the upper or polishing coat is made, which 
spirit of wine must be strained from off the dregs, 
before the seed-lac be added to it to form the varnish, 
The seed-lac varnish is not equally injurious here, 
as in the case of some other colors, bmuse being 
tinged with a reddish yellow, it is little more than 
an addition to the force of the colors. 

Green Grounda may be producetf by mixing the 
Prussian blue, or distilled verdigris, with king’s 
yellow, an(^ the effect will be rendered extremdy 
brilliant, by laying them on a ground of gold-leaf. 
They may any of them be used successfully with 
good seed-lac varnish, for the reasons before given. 

Orange Colored Grounda may be formed by mix- 
ing vermilion, or red lead, with king’s yellow or 
orange lake ; or red orpiment will make a brighter 
orange ground than can be produced by any 
mixture. 

Pnrjile Grounds may be produced by the mixture 
of lake or vermilion with Prussian blue. They may 
be treated as the rest with respect to the varnish. 

Blank Groimda may be formed by either ivory- 
black or lamp-blac;k ; but the former is preferable. 
These may be always laid bn with the shell-lac 
varnish, and have their upper or polishing coats 
of common seed^lac varnish. 

Common Black Japan Grounda on Metals by 
means of heat, arc thus performed The piece of 
work to he japanned must be painted over with 
drying oil, and when it is moderately dry, must be 
put into a stove of such heat as will change the oil 
black without burning it. The stove should not be 
too hot when the work is put into it, nor the heat 
increased too fast, either of which errors would 
make it blister ; but the slower the heat is augmen- 
ted, and the longer it is continued, provided it be 
restrained within a due degree, the harder will be 
the coat of japan, ’rhis kind of japan requires no 
polish, having received, when properly managed, a 
sufficient one from the heat. 

The Tortoise-shell Ground^ produced by heat, is 
not less valuable for its great hardness, and bearing 
to be made hotter than boiling water without 
damage, than tor it^beautiful appearance. It is to 
be made by means of a varnish prepared in the 
following manner : — Take one glass of linseed oil, 
and half a pound of amber ; boil them together till 
the oil becomes very bro^ and thick ; strain it 
then through a coarse cloth, and set it again to boil, 
in which state it must be continued till it acquire a 
consistence resembling that of pitch ; it will then 
be fit for use. Having thus prepared the varnish, 
clean well the substance which is to be japanned ; 
then lay vermilion, tempered with shell-lac varnish, 
or with drying oil very thinly diluted with oil of 
turpentine, on the places intended to imitate the 
more transparent parts of ' tortoise-shell. When 
t|»e vermilion is dry, brush the whole over with 
black varnirii, tempered to a due consistence with 
^e oil of turpentine. When set and firm, put the 
Work into a stove where it may undergo a very 
strong heat, which must be continued a considerable 
time : if even three weeks or a month it will be 
better. This ground may be deooratod’WitlrpaiDt^* 
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in; and gilding in the same manner as any other 
varnished surface, whichihail best be done after the 
ground has been hardened ; put it is well to give 
a second annealing with a mere gentle heat after it 
is tinished. A very p[Ood bl4>::k japan may !£• made 
by mixing a little japan gold size with ivory or 
lamp-black; this will bear a good gloss without 
requiring to be varnished afterwards. 

(To be continued^) 


ASCERTAINING THE INTENSITY OP 
LIGHT. 

As the different inflammable gases vary in the 
proportions of light which they respectively yield 
by combustion, many experiments have been made 
with the view of ascertaining the prebise quantity 
that each is capable of affording, in order to deter- 
mine their comparative value for the purposes of 
illumination. Though in some instances the results 
may have differed, it seems to be generally admitted 
that the luminous quality of the gas chiefly depends 
upon the portion of carbon which is held in solu- 
tion by the hydrogen, and also upon the quantity of 
oxygen which each may require for its perfect 
combustion, according to its volume. For instance, 
as a cubic foot of oil gas contains in its composition 
a greater portion of carbon in a state of combina- 
tion with hydrogen, than a cubic foot of coal gas, 
the former requires a greater proportion of oxygen 
for its complete combustion than the latter, and 
therefore produces a greater quantity of light. 
Besides, the light of the oil gas being not only 
whiter, but more brilliant, this is attributed to the 
larger portion of earbon which it contains, as well 
as the greater supply of oxygen combining with it 
in order to effect its perfect combustion to produce 
its highly resplendent flame. 

It is an important object to have some criterion 
for judging of the proportionate intensity of the 
light which either candles, lamps, or gases produce, 
that their relative illuminating jiower may be es- 
timated by a comparison of thi'ir luminous qualities. 
Different methods have been devised to ascerfain 
this point, but the one which has been found best 
adapted for the purpose, is that of judging by the 
blackness or faintness of the shadows produced, 
when an opaque substance is placed between the 
different illuminating bodies and a white paper or 
wall. This mode of estimating the intensity of 
light has the advantage of l^ing easily practised 
and understood, and will be found ftilly adequate to 
prove the great superiority of the gas light both as 
regards the qfkantityot its light and the economy of 
its use. Moreover, it is so near an approach to 
correctness, that it may be deemed satisfactory for 
all the common purposes of estimating light ; and, 
indeed, it is the only mode by which we can judge 
of many of the properties of the objects cognizable 
by the organs of sight. 

But perhaps the following explanation will fiirther 
elucidate the principle on which this method is 
founded. It is well known that the light emanating 
from any luminous body always moves in straight 
lines, and diverges, or in other words, spreads itself 
in every direction \ and it is also known that the 
intenMity of the light decreases in proportion as t^e 
dtffance Increases from the point whence it pro- 
eeildf. Fbr example : if in a dark night a lighted 
oihdla be ptlced on an elevated spot, the rajv of 
* fight Usuiag from it will be cUffused in every direc- 


tion for Jialf a mile round it ; but although the rays 
from so small a flame vrill fill the space of a mile in 
diameter, yet in proportion to their distance from 
the candle, they are perceived to be weaker or 
stronger. Hence has been deduced the law for 
estimating the quantity of light in any given 
circumstances, which is, that the intensity or degree 
of light decreases as the square of the distance 
from the luminous body increases. For Instance : 
the light emanating from any luminous body, at 
the dbtance of 1, 2, 3, 4 feet or yards, will be 
diminished in proportion to the squares of thosf. 
numbers, or as 1, 4, 9, 16 : thus at. the distance of 
two yards, the light will be /our times less tf^an at 
one yard ; at Mrcc yards it will decrease sofs to be 
nine times less; at^ar yards it will be sixteen 
times less ; and so on in the same*ratio. It is upon 
this property of light that the comparison has been 
made between the gases and the various kinds of 
lamps and candles, to ascertain their relative illumi- 
nating power. The^<" Jl jwio» vyy eJear and happy 
illustration of pra^ical application of this 
Xirinciple is given by Mr. Nicholson in his Journal 
**The method of measuring the comparative, 
intensities of light, is one of the first requisites of 
an inquiry concerning the art of illumination. Two 
mothers of considerable accuracy are described in 
the Traitd d’Optique of Bougeur, of which an 
abridged account is given by Dr. Priestley. The 
first of fhese^wo methods has been used by others 
since that time, and piHibahly before, from its very 
obvious nature, but particularly b/ Count Rumford, 
who has given a description and drawings of an 
instrument called a Photometer, in the Philosophical 
Transactions for 1794. Tlie principle it is to be 
grounded upon is this : that if two lights shine 
upon the same surface at equal obliquities, and an 
opaque body be interposed, the two shadows it will 
produce must differ in blackness or intensity in the 
same degree. For the shadows formed by inter- 
cepting the greater li^t, frill be illuminated by the 
smaller light only; and, reversely, the other 
shadow will be illuminated by the greater light : 
that is to say, in short, the stronger light vrill be 
attended with the deeper shadow. But it is easy, 
by removing the greater light to a greater distance, 
to render the illumination it produces at the com- 
mon surface, eqfial fo that afforded by the less. 
Experiments of this kird may be conveniently 
made by fastening a sheet of white paper against 
the wall of a room. Two lights or cardies intended 
to be compared must then be placed sVi that the ray 
of light from each shall fall with'^'flcarly the same 
angle of incidence upon the middle of the paper. 
In this situation, if a book or other object be held 
to intercept part of t|*e light which would have 
fallen on the paper, the two shadows may be made 
to appear as in the figure 



where A represents the suriace illuminated by one 
of the'lights only ; B, the surface illuminated by 
the other light ; C, the perfect shadow from which 
both lights are excluded. It prill easily be under* 
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that the lights about D and E, near the angle 
F, will fall with equal incidences when the double 
shadow is made to occupy the middle of the 
paper, and consequently, if one or both of the 
lights be removed directly towards or from the 
paper, as the appearances may require, until the 
two shadows at E and D have the same intensity, 
the quanti^ of light emitted by each will be as the 
squares of the distances from the paper. By some 
experiments made in this way in the year 4785, I 
was satisfied that the degree of illumination could 
bg ascertained to the eightieth or ninetieth part of 
the whole.’ ' 

Butrin making a comparison between different 
kinds or^ight, its color is a circumstance which 
nequires to be noticed ; for it will be perceived, 
that the difference^in the intensity, and of course 
tlie quantity of light, varies materially according to 
the color of the flame. Thus the most brilliant 
light will be found to pmce^if^/rom a flame which 
approaches . but that 

its lustre graduall^imifuslies in^oportion as it 
deviates from that, and approaches to a irown. 
Sometimes the difference in color may also occasion 
a little difficulty or mistake in estimating the quan- 
tity of light by the appearance of the respective 
shadows ; but by changing the position of one of 
the lights, and trying the effect of placing it a little 
on each side of that point where the observer may 
suppose the shadows to be alike in de^th, will 
be able to ascertain the prbper distance, and of 
course obviate an^ error which might otherwise 
occur. 

From the different kinds of burners not only 
varying in their color, but also in the relative 
quantities of their light, in order to compare the 
quantity of light which they may respectively yield, 
more than one observation becomes necessary. For 
instance, the light of a candle must, in the first 
place, be compared with that of a gas jet ; and then 
the light afforded by a gas ^et with that of an 
Argand lamp : and in comparing the light produced 
by the burning of different gases, the cosi-gas jet 
must be compared with an ml-gas jet ; and these 
again with coal an<i^ oil gas burners of different 
constructions and dimensions. Thus, by a com- 
parison of the effect of different flames arising from 
their various sizes, color, &c., a tolerably correct 
estimate may be formed of their relative illuminating 
power ; and from the simplicity and. facility of the 
operation, it rmuires but little practice to render 
this manner or ezjgerimenting familiar. 


SEALING-WAX. » 

Thb Hindua from time imiiimttorial have poawised 
the resin lao, and jvere long accustomed to use it 
for sealing manuscripts before it was Inown in 
Europe. It was first imported from the East into 
Venice, and then into Spain; in which country 
sealing-wax became the object of a considerable 
commeroei under the name ^ Spanish wax. 

If shellae be compounded into sealing-wax, im- 
mediately %fter it has been separated by fusion from 
the palest qualities of stick or seed lac, it then forms 
a better and less brittle article, than when the shell- 
lac is fused a second time. Hence sealing-wax, 
rightly prepared in the East Indies, deserves a pre- 
ference over what can be made in other eofintries, 
where the lac ia not indigenous. Shellae ean be 
restored in some degree, however, to a plastic* and 


tenacious state by melting it with a very small por- 
tion on turpentine. Jbe palest shellae is to ^ 
selectea for bright- coldred sealing-wax, the dark 
kind hthig reserved foi^lack. 

The lollowing presdnption may be followed for 
making red sealiug-wax :-~Take 4 ounces of shell- 
lac, 1 ounce of Venice turpentine, (some say 
ounces,) and 3 ounces of vermilion. Melt the lac 
in a copper pan suspended over a dear charcoal fire, 
then pour the turpentine slowly into it, and soon 
afterwards add the vermilion, stirring briskly all the 
time of the mixture with a rod in either hand. In 
forming the round sticks of sealing-wax, a certain 
portion of the muss should be weighed while it is 
ductile, divided into the desired number of pieces, 
and then rolled out upon a warm marble slab, by 
means of a smooth wooden block, like that used by 
apothecaries (or rolling a mass of pills. The oval 
sticks of sealing-wax are cast in moulds, with the 
above compound in a state of fusion. The marks 
of the lines of junction of the mould-box may be 
afterwards removed by holding the sticks over a 
clear fire, or passing them over a blue gas-fiame. 
Marbled sailing- wax is made by mixing two, three, 
or more colored kinds of it, while they are in a simi- 
flutd state. From the viscidity of the several masses, 
their incorporation is left incomplete, so as to pro- 
duce the appearance of marbling. Gold sealing- 
wax is made simply by stirring gold-colored mica 
spangles into the musk, or other perfume. If 1 
part of balsam of Peru be melted along with 99 
parts of the sealing-wax composition, an agreeable 
fragcance will be exhaled in tfie act of sealing with 
it. Either lump black or ivory black serves for the 
coloring matter of black wax. Sealing-wax is often 
adulterated with rosin, in which case it runs into 
thin drops at the flame of a candle. 


FORMATION OF PEAT. 

The generation of peat, when not completely under 
water, is confined to moist situations, where the 
temperature is low, and where vegetables may de- 
compose without putrefying. Ilhmay consist of any 
of the numerous plants wMch are capable* of grow- 
ing in such stationif ; but a species of moss (Sphag^ 
mm palwitrt) constitutes a considerable part of the 
peat found in marshes of the north of Europe; 
this plant having the property of throwing up new 
shoots in its upper part, while its lower extremities 
are decaying. Re^g, rushes, and other aquatic 
^ plants may usually be traced in peat ; and their 
' Organization ia often so entire .thet the«B is no diffi- 
culty in discriminating the distinct species. 

AnalyHi qf peat* — In gener^, sap Sir H. Davy, 
one hundred parts of dry peat contain from sixty to 
ninety-nine parts of matter destructible by fire ; end 
the residuum consists of earths usually of the same 
kind as the substratum of clay, marl, gravel, or 
roel^, on which they are found, toiler with oxide 
of iron. ** The peat of the chalk oQuntiei of Eng- 
land,*’ observes the same writer, ** oontains much 
gypsum ; but I have found very little in any speci- 
mens from Ireland or Scotiand/and in general these 
peats contain very little s^ine matter. ” From the 
researchea of Dr. MacCuUoeh, it appears that peat 
is intermediate between simple tegetable matter and 
lignite, the conversion of pest to lignite being gra- 
dual, and being brought about by the*proionged 
action of water. • • •* . 
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Peat abundant in cold and humid climatee. — Peat 
it sometimes formed on a declivity in moidhtainous 
regions, where there is mu^i moisture ; bur in such 
situations it rarely, if ev^, exceeds foun feet in 
thickness. In bogs, and iitlow grounds inix) which 
alluvial peat is driA»d, it is found forty feet thick, 
and upwards : but in such cases it generally owes 
one half of its volume to the water which it con- 
tains. It has seldom, if ever, been discovered 
within the tropics ; and it rarely occurs in the 
valleys, even in the sobth of France and Spain. It 
abounds more and more, in proportion as we advance 
farther from the equator, and becomes not only 
more frequent but more inflammable in northern 
latitudes. ^ 

Extent of eurface covered by peat, — There is a 
vast extent of surface in Europe covered with peat, 
which, in Ireland, is said to extend over a tenth of 
the whole island. One of the mosses on the Shannon 
is described by Dr. Boate to be fifty miles long, by 
two or three broad ; an<l the great marsh of Mon- 
toire, near the mouth of the Loire, is mentioned, by 
Blavier, as being more than fifty leagues in circum- 
ference. It is a curious and welLascertained fact, 
that many of these mosses of tlie north of Europe 
occupy the place of forests of pine and oak, which 
have, many of them, disappeared within the histori- 
cal era. Such changes are brought about by the 
fell of trees and the stagnation of water, caused by 
their trunks and branches obstructing the free drain- 
age of the atmospheric waters, and giving rise to a 
marsh. In a warm climate, such decayed timber 
would immediately be removed by insects, or by 
putrefaction; but, in the cold temperature now 
prevailing in our latitudes, many examples are re- 
corded of marshes originating in this source. Thus, 
in Mar forest, in Aberdeenshire, large trunks of 
Scotch fir, which had fallen from age and decay, 
were soon immured in peat, formed partly out of 
their perishing leaves and branches, and in part from 
the growth of other plants. We also learn, that 
the overthrow of a forest by a storm, about the 
middle of the seventeenth century, gave rise to a 
peat moss near Lochbroom, in Ross-shire, where, 
in less than half ajcentury after the fall of tlye trees, 
the inhabitants dug peat. Dr. Walker mentions a 
similar change, when, in the year 1756, the whole 
wood of Drumlanrig in Dumfries-shire was overset 
by the wind. Such events explain the occurrence, 
both in Britain and on the Continent, of mosses 
where the trees are all broken within two or three 
feet of the original surface, ynd where their trunks 
all lie in the same direction. 

Nothing is more common than the occurrence o^ 
buried treepat the bottom of the Irish peat-mosses^ 
as also in most of those of England, France, and 
Holland; and they have been so often observed 
with parts of their trunks standing erect, and with 
their roots fixed to the sub-soil, that no doubt can 
be entertained of their having generally grown on 
the spot. They consist, for the most part, of the 
fir, the oak, and the birch : where the sub-soil is 
day, the remains of oak are the most abundant ; 
where sand is the substratum, fir prevails. In the 
marsh of Curragh, in the Isle of Man, vast trees 
are discovered standing firm on their roots, thpugh 
at the depth of dghteen or twenty feet below the 
•iirfiBee. Some naturalists have desired to^eibr 
the imbedding of timber in peat-mosses to aqueous 
transportation, since rivers are well known to float 
wood into lakes; but the facts above mentioned 
ahdW that, in numaroui instoncqs, such an hypothesis 


is inadmissable. It has, moreover, been observed, 
that in Scotland, as also in many parts of the Con- 
tinent, the largest trees are found in those peat- 
mosses which lie in the least elevated regions, and 
that the trees are proportionally smaller in tliose 
which lie at higher levels ; from which fact De Luc 
and Walker have both inferred, that the trees grew 
on the spot, for they would naturally attain a greater 
size in lower and warmer levels. The/leaves also, 
and frpits of each species, are continually found 
immersed in the moss along with the parent trees ; 
as, for example, the leaves and acorns of the oak, 
the cones and leaves of the fir, and the nuts of ^he 
hazel. A 

Recent origin of some peat -mosses, — IS Ilatfield 
moss, which appears clearly to have been a forest 
eighteen hundred years ago, fir-tAes have been found 
ninety feet long, and sold for masts and keels of 
ships ; oaks have also been discovered there above 
one hundred feet long. The dimensions of an oak 
from this moss yei^ Wen ip.,the Plp losonhical Trans- 
actions, No. pnbf which must ha^ been larger 
than any tree now existing in the British dominions. 

In the same moss of Hatfield, as well as in thqt 
of Kincardine, and several others, Roman roads 
have been found covered to the depth of eight feet 
by peat. British and French mosses, are also Ro- 
man ; so that a considerable portion of the European 
peat-bogs are evidently not more ancient than tl^ 
age of'Julfhs Ctesil^r. Nor can any vestiges of the 
ancient forests dcscrH)cd by that general, along the 
line of the great Roman way in Britain, be dis- 
covered, except in the ruined trunks of trees in 
peat. 

De Luc ascertained that the very site of the abo- 
riginal forests of Hircinia, Semana, Ardennes, and 
several others, are now occupied by mosses and 
fens ; and a great part of these changes have, with 
much probability, been attributed to the strict orders 
given by Severus, and other emperors, to destroy 
all the wood in the* conquered provinces. Several 
of the British forests, however, which are now 
mosses, were cut at different periods, by order of 
the English parliament, because they harboured 
wolves or outlaws. Thus the Welsh woods were 
cut and burnt, in the reign of Edward i. ; as were 
many of those in Ireland, by Henry II., to prevent 
the natives from harbouring in them, and harrussing 
his troops. 

It is curious to reflect that considerable tracts 
have, by these accidents, been permanently sterilized, 
and that, during a period when civiliization has been 
making great progress, large areas In Europe have, 
by human agency, been rendered less capable of ad- 
ministering to the wants of man. Rennie observes, 
with truth, that in ^hose regions alone which the 
Roman eagle never reached— in the remote circles 
of the German empire, in Po^nd and Prussia, and 
still mofe in Norway, Sweden, and the vast empire 
of Russia — can we see what Europe was before it 
yielded to the power of Rome. Desolation now 
reigns where stately forests of pine and oak once 
flourished, such as might now have supplied all the 
navies of Europe with timber. 


THE HOUR-GLASS. 

In olden time, long ere the art of clock-making 
was discovered, our ancestors marked the fleeting 
hours by the flowing of sand in a glass. This con- 
trivance was called the hqur-glass, and it is still 



MAGAZINE OF SQIENCE. 


9S1 


very generally to be found upon the tabic of the 
public lecturer, or the private teacher, in the 
lab 9 ratory of the philosopher, or in the cottage of 
the peasant. It is a far more accurate measurer 
of time than is usually imagined, and, tiierefore, 
perhaps a short account of the theory of its action 
may be acceptable. 

The investigation was undertaken a few years 
since by M. Bournand : his experiments are ex- 
ceedingly curious, and merit to be more generally 
known. A few only of the most remarkable, and 
easy of performance, are detailed in the following 
ndtice. 

The first remarkable fact regarding the hour-glass 
is, that ^9 flow of its inclosed sand is perfectly 
equable, whatever may be the quantity contained in 
the glass, as any period of its flowing : or, in other 
words, that it runs no faster when the upper cone is 
quite full, than when it is nearly empty. This is 
contrary to what we might expect, for it would be 
natural enough ^^LS^cluck,, t^^ when full of sand, 
the lowest pufflflj(8Twoll3‘'l&fltam^V greater pressure 
from the incumbent mass, and, therefore, be more 
swiftly urged through the aperture, than when only 
a quarter full, and near the close of the hour. 

The fact that the flow is equable, at any period, 
may be proved by a very simple experiment. 

Provide a quantity of what is called silver-sand, 
(well known for domestic use,) dry it upon a hot 
stove-plate, or in an iron ladle over the* fir»; then 
sitVit through a tolerably fine sieve, carefully re- 
moving all lumps o4 clay or stone, which are fre- 
quently found in it. Next, take a tube of any 
material, length, or diameter, closed at one extremity, 
uud in the bottom make a small aperture, say the 
eighth of an inch, place the finger over this, or stofi 
it lightly with a small plug, and then fill up the 
tube with the sifted sand. 

Hold the tube steadily, or aflSx it to a wall, or a 
frame, at any convenient height from a table, and 
then removing the finger, or plug, permit the sand 
to flow in any measure, for any given time — sup- 
posing into a common graduated glass measure, for 
a quarter of a minute. A ce^in quantity is thus 
obtained, which must be noted. Now let the tube 
be only a half or a qflarter full of sand, and begin 
to measure again, for a like time,^ the same 4uantity 
of sand will flow ; and even if by means of a ruler 
or plug, the sand in the ti^e is violently pressed 
upon, the flow of the sand from the aperture will 
not, in the le^t degree, be accelerated, provided 
the tube is kepV steady, and the, experimental com- 
parisons all acrgcately and fairly made. Now all 
this admits of a simple and satisfactory explanation. 
Sand, if allowed to fall quietly upon any surface, 
will form itself in a conical heap, having an angle 
of about 30** ; this is seen inS,he lower cone of the 
hour-glass, or can be shown by letting the sand fall 
from the aperture* of the tube just mentioned. 
Whenever a load of dry sand is thrown from a cart 
or barrow, or sifted through a screen, by the builder 
in making mortar, it forms a like conical heap, 
having an angle of 30° or 35°. Now, then, observe 
the application of this fact of every day occurrence ; 
it will show> how intimately ** things familiar’* are 
connected with practical science. 

As sand thus falls at a determinate angle, it is 
easy to imagine that wlien poured into the tube, it 
must fill it with a succession of conical heaps, and 
that all the weight which the bottom of the tube 
sustains, is only that of the heap which first falls 
upon it, and that the ^succeeding heaps are thus 


prevented from exerting any perpendicular pressure 
upon tfar| bottom, but thet they only exert a lateral 
presBurfi against the walls of die tube. 

Whedpressure is applied to the top of the sand, 
it is onlj transmitted li^WUy, and that to a very 
little extent ; consequentiy the lowest heap of sand 
enjoys its flow uninfluenced by the strata or pres- 
sure above it. This is tiie reason why the hour- 
glass flows with such regularity ; and that any givec 
base sustains no weight of sand but that of the first 
heap which falls upon it, and is in immediate con- 
tact with it, may be proved by taking a tube, about 
an inch diameter, open at both ends, wetting with 
the lips the edges of a small piece of tissne-paper, 
and applying this to one end of the tube, so as to 
form a bottom held on by a very slight adhesion. 
Fill this tube carefully with any weight of sand, and 
the paper will mot be forced away, not even if, with 
a round ruler or rod, great pressure is applied to 
the top surface of the sand. All the weight of sand 
that the tissue-paper supports is the little heap 
which first falls upon it. 

If the experiment is made upon a larger scale, 
with tubes three or four inches in diameter, and five 
or six feet long, it is better to paste the paper round 
the bottom, because thfi first heap in such case 
would be of considerable weight ; but if the paper 
is strong enough to resist it, forty or fifty pounds of 
sand may be poured into the tube, and all lifted from 
the ground together, without the slightest fear of 
the paper being forced away. 

The experiment admits of another modifieation. 
Take the tube open at both ends, and place one of 
them in contact with the bottom of a small cup 
floating upon water, then fill up the tube with sand ; 
none of it will run out into the cup ; and that there 
is no perpendicular pressure is evident from the cup 
still continuing to float ; it sustains no weight save 
that of the first heap, — the hand of tlie operator 
sustains the weight of all the rest of the sand. 
Draw away the tube, the sand then rushes into the 
cup in obedience to the law of gravitation, and its 
weight causes the cup to sink. 

From such experiments it may be concluded that 
it must be extremely difficult to tArugt sand out of 
a tube, by means of a fitting plug or piston ; and 
this upon trial is found to be the case. Fit a piston 
to a tube, (exactly like a 8chool-boy*s pop-gun,) 
pour some sand in, And try with the utmost strength 
of arm to push out the sand. It will be found im- 
possible to effect this ; rather than the sand should 
oe propelled, the tube will burst laterally. 

Directions are often fiven by naturalists for shoot- 
ing birds with a charge of fine sand, so that their 
'plumage may not suffer the damage whieh is usually 
occasioned by an ordinary charge of small shot. 
This proceeding ought to be made j^tb considerable 
caution, for it must be evident, from the last experi- 
ment, ^at a charge of sand would resist the expan- 
sive force of gunpowder, and violently strain the 
barrel, perhaps burst it ; to say nothii^ of goring, 
and spoiling its polished interior by the rapid friction 
of the sand ; and, supposing it in very small quan- 
tity, and successfully propelled, it is certainly rather 
a haxardous experiment. To prove how a small 
coliunn of sand will resist the expansive force of a 
large charge of gunpowder, it will be sufficient to 
instanpe the method adopted by engineers for blast- 
ing Vocks. 

A hole is drilled in the rock, of the requisite 
depth, at the bottom of which the charge t>f powder 
is placed ; a long match, or reed, filled with powder, 





MAGAZINE OF SCIENCE. 


is then put down, and around this sand is merely 
ffpured in, so as to fill the hole ; a train is Iiid and 
dred, and presently the expbsion takes plaq:, rend- 
ing away the mass of rock. The loose coltimn of 
ssM is not blown out of tlj^ hole leaving (iie rock 
unshaken, but it keeps its place, until it compels the 
swd rock to yield unto its singular power. 

. The discoverer of these facts, relating to the 
lidw of sand in the hour-glass, makes the following 
observations. 

** There is, perhaps, no other natural force on the 
earth which produces by itself a perfectly uniform 
movement, and which is not altered either by gravi- 
tation, or the friction, or resistance of the air ; for 
the heigM has no influence, friction in place of 
being an obstacle is the regulating cause, and the 
resistance of the air within the column must be so 
feeble as to be altogether insensible aa a diaturbiug 
foree.*’ 


ON PEPSIN®. THE DIGESTIVE 
PRINCIPLE. 

DT Iff. ^ASMANN. 


In a very long memoir, M. Schwann has shown 
that the gastric juice contains a peculiar principle 
which be called Pejmuet but he had not succeeded 
in obtafeing it in a state of parity. M. Wasmann 
has been able to isolate this principle, which, he 
says, resides in tlie grumous matter that fills the 
internal cells of the glandular membrane of the 
stomach! 


M. W. prepared pepsine In the following man- 
ner : — He separated the glandular membrane from 
the stomach, without catting it ; he washed it and 
digested it in distilled water at a temperature of 
from 30 to 35^ y at the end of a few hours, he de- 
canted the liquid, and again washed the membrane 
in cold water, until it had a putrid odour. He fil- 
tered the combined liquids, and thus he obtained a 
transparent liquid, rather viscous and endowed with 
an eminent digestive power, when a little hydro- 
chloric acid was added. In order to separate from. 
It pepsine in the pure ftate, acetate of lead was 
added to it s the pr^pitate was washed and decom- 
fiosed by a stream of sblphuretted hydrogen. The^ 
liquor separated from tbe new precipitate is fluid, 
colorless, and add. 

When, after having evaporated tiiis Ijquor to a 
syrupy Consistence, without raising the temperature 
above 35^ absolute alcoboKs poured into it, an 
abundant flaky predpitate is produced in it, which, 
carefully dq^ed, is presented under the forin of a * 
yellow gummy matter, which does not attract mois- 
ture ; — this is M. Wasmann’s pure pepsine. 

This substanceJs soluble in water, which it ren- 
ders add, because it obstinately retains a certain 
quantity of acetic add. The solutiott, even though 
itcontdns only 1.50000 of pepsine, dissolves, in 
firom six to eight hours, slightly acidulated white of 
eggs ; but it bses its digestive power when boiled, 
or when it is saturated by potassa. In the latter 
case, it deposits flakes which are insoluble in water, 
and which slowly dissolve in dilute acids, forming 
liquors of little power. ^ 

PeMme ls, recognised in the precipitates deter- 
mbiea in fA solution by the dilute adds->wkich 
piedpitstes are redissolved in an excess of those 
adds. It is distinguished from albumen by the 
pregyplts^ acetic and hydrochloric adds 


occasion in its aqueous solution ; and from caseum, 
because ferrocyanuret of potassium does not pred- 
pitate its add solutions. 

The concentrated aqueous solution of pepsine is 
rendered turbid by bi-chlorite of mercury and ace- 
tate of lead, which form predpitates soluble in the 
precipitating re-agent, and in acetic and hydjrodiloric 
adds. Sulphates dT protoxide and dratozide of 
iron, and chloride of tin, Kkewise predpitates 
formed ^y these metallic solutions possess digestive 
properties. 

In burning, pepsine gives out the odour of burnt 
horn, and leaves a carbon difficult to incinerate, in 
which liiue, soda, phosphoric acid, and a litl/e iron, 
liave been feund. — 2%e CAemiit, 


BLOW PIPE JET. 

To the Editor, 

Sir. — I n answer fl!Tfll!l|RJliflbnt J, I beg 

state, from experiments tried by myself and a friend, 
three years ago, that the cooling properties of the 
tubes in a common cane are not sufficient to secure 
the operator from the risk of explosion of the 
mixed gases. 

The experiments were tried with canes forced 
tightly into bored iron and brass tubes ; with the 
former 4 *netal and a small cane we succeeded — ^but 
with a larger one in a brass tubs, an explosion took 
place, almost instantaneously. ,X should, however, 
caution any one from attempting the experiment, as 
both my friend and I had a narrow escape of our 
lives daring the investigations. 1 am, Sir, your’s, 
most respectfully, john jkronk. 

Manchoster. 25tli September, 1840. ^ 


COATING MBTIALLIC PLATES WITH 
IODINE FOR THE DAGUERREOTYPE. 

To the Editor, 

Sir. — 1 have found tife following method the beat 
for coating metallic plates w^th iodine. If you 
think it worth inserting it is at your service. 

AMICUS. 

Cheltenham, I2tb Oct, 1840. 

Procure a wooden boi, an inch deep and about 
half-an-inch larger each way than the plate. Strew 
the bottom With iodine, cover it up{ and let it re- 
main twelve hours, llien remove the iodine, and 
place the plate, (which has previousTy been fixed in 
the metallic border, or band, on the slide ae de- 
scribed by Daguerre,) with the face downward on 
the top of the box, afid in two or three minutes it 
be beautifully coated, every part being equally 
covered, ^Hnd not haViifg the iAiine distributed in 
r^s, as is often the case iu Daguerre’s plan. 


7b the Editor, 

SiR.-^I send you the following Compound, con- 
sidered the very best for the preservatioil of stuffed 
birds and animals : it is used by the beat staffers in 
York^ilire and Lancashire. « o. 

PonUdkofitf Ootober lOtfi, 1840. 

1 ib* of white arsenic. 

, 2 „ hellebore. 

Mixed with spirits of turpentine. 
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ELECTRICAL TRANSFERENCE, AND 
DEVICES ON GLASS, See. f 

Electrical transference, or the passagefof the 
electrical fluid from one bofiy to another, "is the 
cause of some of the most beautiful experiments 
'which this interesting science affords. It has been 
already observed, (No. XI., Vol. 1.,) that the dis- 
turbed fluid in passing along concl acting substances, 
such as metals and water, remains invisible, but 
when it is made to traverse the air, or any other 
electric or non-conductor, it becomes visible, and 
the appearance it then puts on is, as we have else- 
where seen, a stream of light, if issuing from a 
point into the air. If passing fiorn a ball under 
the same circumstances, and not having any other 
ball or conductor, to give it a determined course, it 
will be apparent to us as passing off in'fitful flashes, 
as are constantly seen to itsuc from the ball at the 
end of a prime conductor of the electrical machine. 

If any round conductor be held in the hand, or 
if the ck)sed hand itself be held at some di&tance 
from where these flashes issue, they will be setui to 
have a tendency towards it, and as the hand is 
made to approach to the prime conductor, so they 
will take a determinate form, color, and noise ; first, 
when at the greatest striking distance, they will 
appear as faint, blue, and very zigzag sparks, like 
distant weak lightning ; bringing the hand a little 
nearer, the sparks are more vivid, and conse- 
quently, whiter — they are thicker, well defined 
throughout their whole length, zigzag as before, and 
attended with a louder and quicker snap. At a leas 
distance still, the brilliancy and snap is further in- 
creased, while the zigzag character, is by degrees 
lost, until at length the spark is so rafiid as to be 
almost continuous, short, thick, and straight ; as we 
see in that dangerous, though rarely witnessed kind 
of lightning, in which the heavens seem to burst, 
and pour down a short pfr|)endicu]ar stream of 
intense volume to the earth, killing and destroying 
every thing within many yards of its passage, as 
the Editor once had the misfortune to witness. 

Such is the electric spark, and it may be advisa- 
ble to remark, before proceeding further, how it is 
that the power of an electrical machine should be 
estimated. It is common to hear a person observe, 
relative to some machine, that it will give a spark so 
many inches long, without stating how such a spark 
is to be measured. If he take all the forks of. the 
zigzag into account, undoubtedly it will much in- 
crease the measured distance tins is not fair — 
still less is it to measure the spark upon the excited 
•cylinder, for here the repulsi(m of the fluid from 
the overchargid conductor is assisted by the charged 
surface of the glass itself, and the attraction of the 
negatively-charged cushion, (as we have shown in 
page 107, Vol. 1.) Tlie true length of spark which 
a machine will give is to be measured by the dis- 
tance between the terminating ball of the prime 
conductor, and a metallic ball held in the hand, 
when approaching them gradually to each other, 
and (the machine being in good action) a spark will 
pass between them. By this means of measure- 
ment, the real power of a machine may be known. 

The color of the electric spark in passing through 
the air is always either white or blue, according to 
its intensity, yet when taken through other sub- 
stances it varies according to their nature, as the 
following experiments will show : — 

Ez. 41 . — Green and Red Sparks , — Cover over 
the ball h*eld in the hand a piece, of silver leather, 


taking a spark with this it vrill appear of a green 
color, and over gilt leather a red color. — Adams. 

Upon the principle that the electrical fluid be- 
comes visible in the air only, are constructed all 
those beautiful instruments, known by the name of 
luminous devices, electrical words, and so on, the 
following will direct the reader not merely to their 
use, but it is hoped to their construction also, that 
those, who living at remote distances from manu- 
facturings towns have not the opportunity, or lacking 
means have not the inclination to purchase, may 
yet not be deprived of the power and the meaiys 
of amusement and instruction. As fundamenUl 
rules to he observed, let it be always remeuAiered, 
that the sum of all the sjiaccs on the glass, between 
one piece of tin -foil and another, must be much less 
than the length of the spark which the machine 
will give ; in fact, altogether this aggregate space 
should be less than an inch. 2ud. The fluid always 
traverses from the prime conductor to the earth, 
and will, other cisoumstaRoea Uttng^qual, always 
take the short^it course. 3rd. If the spaces 
in any two lines of dots be greater than the 
distance between that line and the next, the 
spark will fly across the lines, instead of going 
along both of them. 4th. The least possible space 
between one dot and another is sufficient, even if it 
be as flne as a hair. 5th. The lines must never 
cross each other, unless on difl'erent sides of the 
glass, dth. ^When used they must be quite dry and 
warm. 

Ex. 42 . — Shot Chain . — Get some small shots, 
and string them at a very short distance from each 
other on a black silk thread. Hold one end of a 
piece of this chaiu, 2 or 3 inches in length, towards 
a charged conductor, and a vivid spaik will pass 
along it. 

Ex. 43 . — Spangle Chain . — Sew some spangles 
on a black silk ribbon, very near together and in 
any desired form — a»- S})ark may be passed along 
this, and looks extremely beautiful. 

Ex. 44 . — Spiral Tube. — Fig. 1 represents this 
instrument. It consists of two glass tubes, placed 
one within the other. On the outside of the inner 
tube are fastened with common fiaste spangles of tin- 
foil, (punched out of the sheet of tin-foil with a 
small hollow punch ;) the two ends of the tubes 
are wrapped round with (in-foil, and cemented each 
into a brass cap, taking care that the tin-foil at the 
ends, and the spangles and the brass caps are all in 
contact with each other. To use thb spiral tube, 
hold one end in the hand and the other apply to 
the conductor, when a spark will pass along the 
whole length. 

Ex. 45. — Grecian J^evice. — (Fig. 2.) This 
device of a Grecian fret border is made and used in 
the same niunner, except that it ^s displayed on a 
fiat piece ^f glass. The design is first drawn on 
paper, and the pajier laid beneath the glass— paste 
along the glass, take up the spangles with the point 
of a knife, and lay them ou the proper place. The 
foot of this is wood, either loaded with lead, or 
covered with tin-foil — in either case connected with 
the spangles. 

Ex. 4,6 . — Set of Spirals and Dome. — Fig. 3 is 
an experfment of extreme beauty. It consists of 
five or more spirals, with a dome of glass resting 
upon them at the top. The fluid runs along the 
curved line from the apex down A — along a strip of 
tin-foil pasted underneath to B ; it ascends this 
tube, then down C, again u^iderneath to D, and 
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again along the top to E, at the foot of which a 
chain connects it to the ground. 

Ex, 47. Fig. 4. — ^This device is formed by 
pasting strips of tin-foil, according to the lines 
represented, and wherever the light is to be visible, 
cptting a line through with the point of a knife. 

Note . — It is usually supposed to be necessary to 
make a cross cut at the luminous places, and to 
peck out the two small corners thus liberated. This, 
however, is quite unnecessary, merely drawing the 
knife across is quite sufficient. It may be advisable 
to state, that after the strips are pasted on, they 
ehuuld be suffered to dry, and the general surface 
caref\)lly washed with warm water before cutting 
them across. 

Fig. 5 represents an apparatus, similar to the 
last, except that tune row of tin-foil is pasted on 
one side of the glass, and the other row on the 
opposite side, as is represented by the white and 
black dots — therefore the spark does not pass out 
at the foot near tlie top, its place of entrance and 
exit being represfcnttd by the Ivvo balls. 

Fig. 7 is a crescent, the constriction of which is 
exactly the same as that of Fig. 2. 

Fig. S is a star, one liulf being on one side, the 
other half on the other side of the glass. 

Fig. G is a word, fonm* 1 in like manner to Fig. 4, 
though insteatl of pasting on the tin-foil in lines, 
it is better to pi>j(e a whole puve on the glass, and 
laying a flat ruler upon it, cut the varii^is lines, 
and then tear off the tiu-foil which covers the 
intervening pUices^, By this means the lines may 
be preserved straighter than liy the other method. 

Devices of this. kind may he further oriiumented 
by colored varnishes spread over them, which will 
cause the s^iark to be varied in <;olor, when seen on 
tliat side upon which the varnish was placed. 


THE TIDE A TRUE BAROMETER. 

In a memoir on the Tides of the Coasts of France 
M. Daussy states, that he has been induced to be- 
lieve, from a great number of observalious made at 
Brest, that when the weight of the atmosphere ele- 
vates the mercurial column of a barometer ^ in., the 
mean level of the sea, is depressed fourteen times as 
mucli, or 1 J inches. Thfi proportion of the speci- 
fic gravity of mercury to sea-water being at 13*3 to 
1, M. Daussy. concludes that the mean level of the 
sea may be considered a true barometer, its changes 
always corresponding with those of the atmospheric 
pressure. 

This remarkable result having been disputed by 
Mr. Lubbock, — as, in the observations made on the 
tides at London under his supervision, no indication 
of this connexioB was detected, — M. Paussy felt 
obliged to ascertain, by experiments made at other 
points, if the fact observed at Brest was merely 
local, depending upon the immense basin, so nearly 
sliut in, which spreads itself before the entrance of 
that port. He took advantage, for this purpose, of 
some tidr>l observations, which were ordered to be 
made by the Government in 1H35, on different parts 
of the French coast, and principally of those at 
L* Orient, where the localities were favorable to 
the convenient observation of high and low water. 
He compared these with the barometric observations 
made at the same place during the months of Au- 
gust, September, October, November, and Peeem- 


ber, 1835. The result of this comparison confirmed 
his previous opinion, of the correspondence between 
the gleatest heights of the mean level of the sea and 
the l^est of those of the barometer, except that the 
motiiA of the mean ly,vel is a little more marked at 
L’Orient than at Brest. 

M. Daussy was further convinced that this effect 
was not owing, ns some persons are disposed to be- 
lieve, to the influence of the wind. “ To determine 
this,** he says, “ I observed siicce.ssively, during 
each kind of wind, regarding both its force and di- 
rection, and (‘xamined if the heights given by the 
mean level did not, in each series, follow an order 
analogous to that of the burometer ; t was soon 
convinced, that the same law of variation did take 
place, and in all winds, — that is^to say, that the 
wind remaining constant in direction and force, it 
was always found that the height of the mean levi'l 
varied w'ith the effect of atmospheric pressure.'* 
The number of these observations was small, and 
the conclusions drawn from them can apply to the 
port of L*Orient only : they are the following. 
First, That light winds have little infiuenee on the 
height of the mean level, whatev<*r mav be their di- 
rection. Second, That fresh breezes have scill less 
influence. Third, and lastly, That gales and strong 
winds from the N. and N.E. depress the mean 
level about 3^^ inches, and that similar winds from 
the S.W., S., and S.E., elevate it to the same 
amount. 

Since the publication of these latter observations 
of M, Ddussy, Mr. Lubbock has been induced to 
examine further into this interesting eause of varia- 
tion in the mean level of the sea, and which had, 
previous to M. Daussy, escaped attention. lie has 
announced, that Mr. Dennison having at his request, 
calculated the heights and times of the tides at 
Liverpool for the year 1781, and compared the re- 
sults obtained by him with the barometric heights 
of the same year by Mr. Hutchinson, this conclu- 
sion is arrived at, namely, that for one- tenth of an 
inch depreabion of the mercurial eoliimu, there is a 
corresponding elevation of the mean level of the sea, 
amounting to one inch. With regard to the epochs 
of the tides, no sensible eonuexioii with the utmo- 
spiioric pressure was observed. This is a remarka- 
ble and satisfactory corroboration of the fact observed 
by M. Daussy. It may now be desirable to adopt 
the term. Standard Level of the Sca^ (or some si- 
milar one.) when elevations are referred to the 
sea-level, — meaning by the new term, the mean 
level of the sea at a certain constant height of the 
barometer. * 


TRANSPARENT PAINTING. 

It is not improbable, that some of the more beau- 
tiful paintings on glass, to be seen in cathedral win- 
dows, may have led to the introduction of transparent 
painting on paper and on canvas ; a mode of exhibit- 
ing some subjects of a more striking character than 
cim be effected by any of the usual means. The 
nature of the effects produced, and the means of 
e&cution, will appear as we proceed. 

In treating any scene as a transparency, the same 
aCtention to the ])riuciples of aerial and linear per. 
spective, as directed under the previous head of 
landscape, will be indispensable, with this peculia- 
rity, that, in general, greater breadth of Jight and* 
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more powerful effect must be studied. Truth is the 
safest guide in this, as in all other departments of 
imitative art ; hut truth may be rigidly ke )t to 
while the strongest oppositions of light, shat i, co- 
lor, and effect, which nature presents to tlf; eye, 
may be selected. 

The same colors as those of landscape paint- 
ing are used for transparencies, and the processes 
are also the same ; only it is requisite to be very 
attentive in washing in the tints with the utmost 
])ossible correctness, both with respect to form and 
to the power of color. It becomes the more neces- 
sary to insist upon this, when it is taken into con- 
sideration, that the surface of the paper must be 
preserved clear in every part, and that this clear- 
ness is always more or less injured by washing out 
or sponging. 

The subject may be finished according as the 
taste and talent of the student may suggest, in order 
to range with others in a portfolio, — in all re.spects 
like a painting in water colors. 

In selecting paper, it may be remarked, that, for 
small subjects, the sort called bank-post is the best 
adapted, from its thin and equal texture. On the 
other hand, for larger subjects, we recommend the 
thinnest hard-wove drawing paper that can be pro- 
cured, carefully selcct|||l free from unevenness or 
inequality of texture, by holding it up between the 
eye and the light and examining every part of it, 
because much of the effect depends on the goodness 
of the paper. 

When the paper has been selected according to the 
size of the proposed subject, it .should be laid on a 
drawing-board and fastened there, with a piece of 
thick paper beneath, in order that the tints may be 
distinctly seen during the process, which must be 
conducted according to the method before laid 
down for landscape painting. 

After having completed the subject so far as re- 
lates to the front, it may be cut off, leaving a margin 
of a quarter of an inch in breadth, for the purpose 
of glueing it down in the following manner. 

Take a sheet of Bristol-board, or, if the subject is 
larger, a thicker material, for the. purpose of pre- 
serving the surface of the whole even and fiat. 
From the centre of this board let a piece be cut out 
corresponding with the size of the painting, which 
must be placed on ^a drawing-board, with its face 
downwards. Let it then be covered for a few minutes 
with a damp cloth, to cause it to expand a little ; 
and in the meanwhile cover, with thick gum or glue, 
the edges of the aperture in the board, to correspond 
with the width of the margin ctit off with the paint- 
ing. The damp cloth may now be removed, and 
the painting giay be turned with its face upwards, 
placing the board upon it accurately, in such a man- 
ner that the margin may adhere securely to the gum 
or glue in every part. The whole may then be laid 
on a flat surface to dry. 

In this way the Bristol-board will form a frame 
of such width as may be adapted to the painting, 
and this frame may be afterwards ornamented ac- 
cording to the taste or fancy of the student. 

It may be observed that the brilliancy of a trans- 
parent painting will be increased by the opacity of 
the border by which it is surrounded, and its wi((th 
should be regulated by tbe size of the painting. 

As soon as the whole is thoroughly dry, the 
painting must receive such additions at the back*as 
may be requisite to bring it up to the full luminous 
effect intended. For this purpose, the most conve- 
nient position will be one inclined in a sloping direc- 


tion, similar to an artist’s easel, and immediately in 
front of a steady light. 

When the painting has been placed in this posi- 
tion, it will immediately be perceived, that how pow- 
erfully soever it may have been previously tinted or 
touched in the front, a strong light will cause it to 
appear comparatively feeble. But as the original 
intention of the student will still be impressed on 
his mind, this weakness in the effect, which only be- 
comes apparent by transmitted light, will suggest 
the addition of tints to produce tbe intended power. 
Where more is required, it must be cautiously ap- 
plied at the back of the painting, taking all possible 
care to preserve the colors clear, and not to injure 
nor ruffles the texture of the paper, repeating the 
tints till the due power be obtained. 

When considerable power is required, such co- 
lors of Indian red, Cologne earth, or vermilion, 
must be selected, as have a semi-opaque body ; but 
care must taken not to lay them on so thickly 
as to produce blackness. W'hen richness is re- 
quired, lake, Prusflan blue, 'and* gamboge, which 
are perfectly traiffeparent, are well adapted to com- 
municate not only richness but delicacy and power 
to finish. 

When, by carefully employing the means just 
pointed out, all possible harmony and effect have 
been imparted to the painting, it may be rendered 
partially or wh(»lly luminous, by judiciou.sly apply- 
ing mast'C sp'rit varnish. With a camel-hair pen- 
cil moderately charged with this varnish, let such 
parts as are in the highest lights carefully touched 
as well as the major part of the sky, and the prin- 
cipal objects of the piece together with whatever 
part may require it in accordance with the charac- 
ter of the scene. 

If the whole of the subject be covered, it will be 
requisite to spread the varnish with a flat camel-hair 
brush, passing it quickly from side to side, and from 
top to bottom, so that the varnish may be equally 
spread with all possible expedition. The picture 
must then be left to dry. 

After the varnish has become dry, by mixing a 
little oxgall in the water used for the colors, addi- 
tional beauty of tint, as well as harmony, may be 
imparted to such parts as api^ear crude or harsh, 
and considerable tenderness or spirit may be pro- 
duced by paying attention to the rules laid down in 
a preceding page with rej^pect to contrast and har- 
mony. 

In the instructions already given for landscape 
painting, it is presumed that enough has been said 
with respect to the mechanism and manipulations of 
the art to enable the student who has practised with 
perseverance, to have acquired a mastery of the 
pencil and a knowledge of colors, as well as the 
power of judging withrome degree of accuracy, of 
the means pro])er to be adopted for producing any 
effect desil'ed. Then, for the purposes of study, let 
the following subjects be selected : — 

1. A scene composed of the trunk of a fallen tree, 
with broad-leaved wild plants around it in the fore- 
ground ; a heath in the mid-distance ; and a range 
of hills for the remote distance : the whole treated 
as a transparency, though the composition be ex- 
tremely simple, offers great scope for the particular 
effect of sunset opposed by breadth of shade. A 
strong effect is at once imparted by the deep tones 
of the landscape, and the gradual diminution of grey 
towards the horizon, while the streaky clouds of 
evening put in as they appear in nature, and the 
bright tones along the horizoc touched with vamishi 
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give a rich Tariety of harmony and contrast, the 
more pleasing from the associations with the beau- 
ties of evening which it awakens. 

2. A water-fall or cataract is another subject well 
adapted for representation in a transparency ; the 
great breadth of light being on the smoother water 
of the cascade, and on the foam caused by its rush- 
ing amidst broken rocks, surrounded by gloomy pre- 
cipices, overhung by weather-beaten branches of 
trees, and the pendant foliage of rock shrubs. The 
variety of tints in the foliage, caused by tlTe fading 
of the leaves in autumn, ought to be studied with 
Ciire, in order to give a rich diversity of color to 
their several portions. 

The higher lights on the agitated water preserved 
during the process of coloring, will show more bril- 
liantly under the operation of varnishing than the 
greater mass of water ; but the sparkling touches re- 
quired, where the rocks oppose the rushing of the 
torrents, may be done over with varnish on the other 
side of the painting in order to produce a vivid 
eflect. It will be necessary, with respect to these 
touches, to attend to their charadiieristic forms — 
such as here and there dottings, in other parts irre- 
gular splashings and ripplings of the water, gradu- 
ally diminishing as the parts recede from the prin- 
cipal mass of light. 

As soon as the whole shall have become dry, it 
may be requisite to introduce tints of greenish grey 
where the tones require to be heightened, where 
such parts appear too bright require to be subdued, 
as well os to corrget such forma as may seem to 
need alteration. 

(To be continued,) 


JAPANNING. 

(Bemmed from page 228,^ and concluded,) 

Of Painting Japan Work, — Japan work should 
be painted with colors in v&rnish ; and, in that case, 
all pigments or solid colors Wiatever may be used, 
and the peculiar disadvantages which attend several 
kinds, with respect to oil or water, cease with re- 
gard to this sort of vehicle, for they are secured by 
it, when properly managed, from the least hazard 
of changing or dying. The preparation of colors 
for this use consists, therefore, in bringing them to 
a due state of fineness, by grinding on a stone in 
oil of turpentine. The best varnish for binding 
and preserving the colors, is shell-lac ; this, when 
judiciously managed, give such a firmness and hard- 
ness to the work, that, if it be afterwards further 
secured with a moderately .thick coat of seed-lac 
varnish, it will be almost as hard and durable as 
glass. The method of painting in varnish is, how- 
ever, more tedious* than in oil or water. It is there- 
fore now very usual in the japan work, for the sake 
of dispatch, and in some cases for the freer use of 
the pencil, to lay on the colors with oil well diluted 
with spirits of turpentine. This oil or japan gold 
size, as it is called, may be made in the following 
manner :-^Take one pound of linseed oil, and four 
ounces of gum animi ; set the oil to boil in a pro- 
per vessel, and then add tlie gum animi gradually 
in powder, stirring it well, until the whole be com- 
mixed with the oil. Let the mixture continue to 
boil till it appears of a thick consistence, and then 
strain the whole through a coarse cloth, and keep 
it for use. The color% are also sometimes laid on 


in gum water, but the work done in this manner is 
not near so durable os that done in varnish or oil. 
Howevir, those who practise japanning for their 
amusenlent only, and consequently may not find it 
worth Iweir while to encumber themselves with the 
preparations necessary for the other methods, may 
paint with water colors. If the colors are tempered 
with strong isinglass size and honey, instead of gum 
water, the work will not be much inferior to that 
done by the other method. Water colors are some- 
times laid on grounds of gold, in the manner of 
other paintings, and look best without any varnish 
over them ; and they are sometimes so managed as 
to have the effect of embossed work. The colors 
in this w'ay of painting are prepared by means of 
isinglass size corrected with honey dir sugar candy. 
The body with which the embossed work is raised, 
is best formed of strong gum water, thickened to a 
proper consistence with bole armenian and whiting 
in equal parts ; which, being laid on in the proper 
figures, and repaired when dry, may be then painted 
with the intended colors tempered in the isinglass 
size, or in the general manner with shell-lac varnish. 

Of Varnishing Japan Work. — The last and 
finishing process in japanning consists in the laying 
on and polishing the outer coats of varnish, which 
are equally necessary whether the plain japan ground 
be painted or not. This is generally best done with 
common seed-lac varnish, except on those occasions 
where other methods have been shown to be more 
expedient ; and the same reasons which decide as to 
the propriety of using the diffbrent varnishes as 
regards the colors of the ground, hold equally with 
those of the painting ; for where brightness is a 
material point, and a tinge of yellow would injure 
it, seed-lac must give way to the whiter resins ; but 
where hardness and tenacity are essential, it must be 
adhered to ; and where both are necessary, a mixed 
varnish must be adopted. This mixed varnish 
should be made of the ]>icked seed-lac, as directed 
in the case of white japan grounds. The common 
seed-lac varnish may be made thus : — Take three 
ounces of seed-lac, and wash it well in several 
waters ; then dry it and powder it coarsely, put it, 
with a pint of rectified spirit of wine, into a bottle, 
so that it be not more than two-thirds full ; shake 
the mixture well together, and place the bottle in a 
gentle heat till the seed appear to be dissolved, the 
shaking being in the meantime repeated as often as 
may be convenient ; and then pour off all the clear, 
and strain the remainder through a coarse cloth. 
The varnish thus prepared must be kept for use in a 
bottle well stopped. *The whiter seed -lac varnishes 
are used in the same manner as the common, except 
with regard to the subhtance used ki polishing; 
which, where a pure w'hitc, or great clearness of 
other colors is in question, should be itself white ; 
while the browner sorts of polishing dust, as being 
cheaper, and doing their business with greater dis- 
patch, may be used in other cases. The pieces of 
work to be varnished should be placed near the fire, 
or in a warm room, and made perfectly dry, and 
then the varnish may be laid on with a flat camel- 
hair brush made for the purpose : this must be 
done very rapidly, but with great care ; the same 
place should not be passed twice over, in laying on 
one coat, if it can possibly be avoided : the best 
wqy of proceeding is to begin in the middle, pass it 
to the other end, taking care that, before each 
stroke, the brush be well supplied with varnish. 
When one coat is dry another must be* laid over it^ 
in like manner, aiyl this must be continued at least 
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five or six times. If, on trial, there be not a suffi- 
cient thickness of varnish to bear the polish, with- 
out laying bare the painting or ground colorpnder- 
neath, more must be laid on. When a s|racient 
number of coats is thus laid on, the work ra fit to 
be polished ; which must be done, in common cases, 
by rubbing it with a piece of cloth, or felt, dipped 
in tripoii, or pumice stone, finely powdered. But 
towards the end of the rubbing a little oil of any 
kind should be used with the ])Owder ; and when 
the work appears sufficiently bright and glossy, it 
should be well rubbed with the oil alone, to clean 
it from the powder, and give it a still greater lustre. 
In the case of white grounds, instead of the tripoii, 
fine putty or whiting should be used, but they 
should be was'hed over to prevent the danger of 
damaging the work from any sand, or other gritty 
matter, that may happen to be mixed with them. It 
greatly improves all kinds of japan work to harden 
the varnish by means of heat, which, in every 
degree that it can be applied, short of what would 
bum or calcine the matter, tends to give it a more 
firm and strong texture. Where metals form the 
body, therefore, a very hot stove may be used, and 
the work may be continued in it a considerable time, 
especially if the heat be gradually iacrca.*<cd ; but 
where wood, or papier rnac/u'e is in question, heat 
must be sparingly used. 


AUTOGRAPHY. 

Autographic JnAr, or that wdiirh is suitable for 
transferring on to stone the writings or drawings 
which have been executed on paper prepared for 
that purpose, should possess the following proper- 
ties. The ink ought to be mellow, and somewhat 
thicker than that used immediately on stone ; so 
that when it is dry on the pajier, it may still be 
sufficiently viscous to cause adherence to the stone 
by simple pressure. The following is the composi- 
tion. Dry soap, and white wax free from tallow, 
each 100 drachms, mutton suet, .*50 drachms, sbelUac 
and mastic, each 50 drachms, lamp black, 30 to 35 
drachms ; these materials are to be melted in the 
same way as for lithographic ink. 

Autographic Paper . — The operation by which a 
writing or drawing is transferred from paper to 
stone, not only affords the means of abridging 
labour, but also of producing the writings or draw- 
ings in the same directions in which they have been 
traced ; whereas, when they ah executed immedi- 
ately on stone, they must be performed in a direc- 
tion opposite«to that which they are eventually to 
have. Thus it is necessary to draw those objects 
on the left, which, in the impression, are to be on 
right hand. To acquire the art of reversing sub- 
jects when writing or drawing, is both difficult and 
tedious ; while, by the aid of transparent, and of 
autographic paper, impressions may be readily ob- 
tained in the same direction as that in which the 
writing or the drawing has been made. In order 
to make a transfer on to stone of a writing, a draw- 
ing in lithographic ink, or in crayons, or an im- 
pression from a copper plate, it is necessary, 1st, 
that the drawing or transcript should be on a thin 
and flexible substance, such as common paper ; 2n,d, 
that it should be capable of being easily detached 
from this substance, and transferred entirely on to 
the stone, by means of pressure. But as the ink 
with which a drawing is traced penetrates the paper 


to a certain depth, and adheres to it with consider- 
able tenacity, it would be difficult to detach them 
perfectly from each other, if between the paper and 
the drawing, some substance was not interposed, 
which, by the portion of water which it is capable 
of imbibing, should so far lessen their adhesion to 
each other, that they may be completely separated 
in every point. It is to effect this that the paper 
is prepared, by covering it with a size, which may 
be writtfn on with facility, and on which the finest 
lines may be traced without blotting the paper. 
Various means may be found of communicating this 
property to paper. The following preparation has 
always been found to succeed, and which, when the 
operation is performed with the necessary precau- 
tions, admits of the finest and most delicate lines 
being perfectly transferred, wit^iout leaving the 
faintest trace on the paper. For this purpose, it is 
necessary to take a strong, unsized paper, and to 
spread over it a si/e prepared of the following mate- 
rials : starch, 120, gum arabic, dO, and alum, 
21 drachms. A moderately thick paste is made 
with the starch,* hy means of heat; into this pas^te 
is thrown the gum arahie and the alnm, which have 
been ])revionsly dissolved in water, and in separate 
vessels. The whole is mixed well together, and it is 
applied w’unn to the sheets of paper, hy means of a 
brush, or a large flat hair pencil. The paper may 
be colored hy adding to the size a decoction of 
French herrilcs, in the proportion of ten drachms. 
After having dried this autographic paper, it is put 
into a press, to flatten the sheets, ond they are made 
smooth hy placing tluan, tw'o at a time, on a stone, 
and passing them under a scraper of the lithographic 
press. If, on trying this paper, it is found to have 
a tendency to blot, this inconvenience may he reme- 
died by rubbing it with finely-powdered sandnrac. 
Annexed is another recipe, whicli will be found 
equally usi'ful, and which has the ailvantage of being 
applicable to thin pajier, which has been sized. It 
requires only that tl/te paper he of a firm texture ; 
namely, gum tragucanth, 4 drachms; glue, 4; 
Spanish white, S; and starch, 4 drachms. 

The tragaiuinlh is f^ut into a large quantity of 
water to dissolve, tliirty-six hours before it is mixed 
with the other materials ; the glue is to be melted 
over the fire in the usual manner. A paste is made 
with the starch; and after having, whilst warm, 
mixed these several ingficdients, the Spanish white 
is to be added to them, and a layer of the sizing is 
to be spread over the paper, as already described, 
taking care to agitate the mixture with the brush to 
the bottom of the vessel, that the Spanish white 
may be equally distributed througlujut the liquid. 
We will hereafter point out the manner in which it 
is necessary to proceed^ in order to transfer writings 
and drawings. There are two autographic processes 
which facilitate and abridge this kind of work when 
it is desirdd to copy a fac-simile, or a drawing in 
lines. The first of these methods is to trace, with 
autographic ink, any subject whatever, on a trans- 
parent paper, which is free from grease and from 
resin, like that which, in commerce, is known by 
the name of papier veg^tal^ and to transfer it to 
stone ; this paper to be covered with a tfknsparent 
size: this operation is difficult to execute, and 
requires much address, in consequence of the great 
tendency which this paper has to cockle or wrinkle 
when it is wetted. Great facilities will be found 
from using tissue paper, impregnated with a fine 
white varnish, and afterwards sized over. In the 
second process, transparent leaves, formed of gelatin^ 
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cr fish glue, are employed, and the design is traced 
on them with the dry point, so as to make an inci- 
bion ; these traces are to be filled up with autogra- 
phic ink, and then transferred. 

Autographic Processes, — ^To transfer a drawing 
or writing to stoiiei it is made with ink on paper, 
both prepared in the way we have described. A 
crayon drawing may, on an emergency, be executed 
autographically ; but this mode of procedure is too 
imperfect to admit of procuring, by its medtis, neat 
and perfect proofs ; besides, it is as expeditious to 
driiw immediately on the stone. 

In order to write, or to draw on autographic paper, 
a little of the ink of which we have given the com- 
position is diluted with water, taking care to use 
only rain-water, or^uch as will readily dissolve soap. 
The solution is facilitated by slightly warming the 
water in the cup ; and the ink is dissolved by 
rubbing the end of a stick of it in the manner 
practised with Indian ink. There should be no 
more dissolved at a time than will be used in a day, 
^br it does not re-dissolve so well, rajither is the ink 
so good, particularly for delicate designs, after it has 
leen left to dry for several days. This ink should 
have the consistence of rather thick cream, so that 
it may form very black lines upon the paper ; if 
these lines are brown, good impressions will not be 
obtained. A sheet of white paper is placed under 
the hand while writing, in order that jt ii^ay not 
grease the autographic paper. 

(T\^be continued.) 


LIFTING OF THE KREMLIN BELL. 

In the month of July, 1836, a successful attempt 
was made to raise the enormous bell which had 
been long buried in the earthy in the Kremlin, at 
Moscow. It was oast, in 1733, atthe oommaud of the 
Empress Auce, by a Russian founder, Michael Mo- 
toriiie. It is, according to Clarke, 21 ft. 4^ in. 
high ; at two feet from the bottom its circumference 
measures 67 ft. 4 in. ^ its diameter at that height is 
consequently about 21 ft. 6 in. Its thickness, at 
the part intended to be struck by tlie hammer, 23 
in. The Russians estimate the w'eight at 12,000 
poods, which is nearly 200^nglish tons. The re- 
])uted elegance of its form, the style of its bas- 
reliefs, and the richness of its metal, composed of 
gold, silver, and copper, contributed to make it 
remarkable as a specimen of the advanced state of 
the art of casting in Russia, at the epoch of its exe- 
cution. 

M. Montferrand, a gentleman greatly distin- 
guished in Petersburgh by the numerous works he 
has executed, was intrusted with the direc^on of the 
operations. As the bell was lying in a cavity in 
the ground, and more than thirty feet below the 
surface, a large excavation wras made to clear it. 
Over this was constructed a strong and lofty scaf- 
fold for the attachment of the blocks, and for the 
temporary guspension of the bell at a proper height. 
At half-post five in the morning of the 5th of J uly, 
the authorities of Moscow and a large number of 
spectators being assembled on the spot, prayers 
were offered up for the success of the attempt, and 
the operations commenced on a signal given by M. 
Montferrand. Six hundred soldiers instantaneously 
8ct-io at a large number of capstans. The enor- 
mous weight was mastered, and the bell was soon 


seen to rise slowly in the pit. Forty-two minutes 
elapsedlduring its elevation to its necessary height. 
No actldeut occurred. The first operation being 
finisheil the next was to build a platform beneath 
the suspended bell. This was completed in eight 
hours, and the bell lowered upon it. On the fol- 
lowing day it was placed on a sledge, and drawn, 
by means of an inclined plane, up to the pedestal 
intended to support it, and there finally left on the 
26th of the same month. 

This colossal work of art is, after all, but a mere 
curiosity. Its use as a bell is impossible, from a 
fracture, about seven feet high and two feet wide^ 
in the lower part, where, as has been stated, it is 
23 in. thick. The cause of this gigantic injury rests 
entirely upon conjecture. 


SCOURING, OR RENOVATING ARTICLES 
OF DRESS. 

This art has been mucli more studied by Frenchmen, 
who wear the same coats for two or three years, 
than by Englishmen, who generally cast them off 
after so many months. The workmen who remove 
greasy stains from dress are teinturiers-degraisseurs, 
because they are often obliged to combine dyeing 
with scouring operations. The art of cleansing 
clothes being founded upon the knowledge of sol- 
vents, the practitioner of it uhould be, as we shall 
presently illustrate by example, acquainted with the 
laws of chemical affinity. 

Among the spots which alter the color fixed upon 
the stuffs, some are caused by a substance which 
may be described as simple, in common language ; 
and others by a substance which results from the 
combination of two or more bodies, that may act 
separately or together upon the stuff', and which 
may therefore be called compound. 

Simple Stains. — Oils and fats are the substances 
which form the greater part of simple stains. They 
give a deep shade to the ground of the cloth ; they 
continue to spread for several days ; they attract 
the dust, and retain it so strongly, that it is not 
removable by the brush ; and they eventually render 
the stain lighter colored upon u dark ground, and 
of a disagreeable grey tint upon a pale or light 
ground. 

The general principle of cleansing all spots, con- 
sists in applying to them a substance which shall 
have a stronger affinity for the matter composing 
them, than this has far the cloth, and which shall 
render them soluble in some liquid menstruum, such 
' as water, spirits, naphtha, oil of turpe^itine, &c. 

Alkalis would seems to be proper in this point of 
view, as they arc the most powerful solvents of 
grease; but they act too strongly upon silk and 
wool, as well as change too powerfully the colors of 
dyed stuffs, to be safely applicable in removing 
stains. The best substances for this purpose are — 
1. Soap. 2. Chalk, fuller’s earth, soap-stone or 
steatite (called in this country French chalk.) These 
should be merely diff'used through a little water into 
a thin paste, spread upon the stain, and allowed to 
dry. The spot requires now to be merely brushed. 
3. *Ox-gall and yolk of egg have the property of 
dissolving fatty bodies without affecting perceptibly 
tht^ texture or colors of cloth, and may therefore be 
employed with advantage. The ox-gall should be 
purified, to prevent its greenish tint from degrading 
the brilliancy of dyed stuffs, or the purity ofvjthites. • 
Thus prepared it ie the most precious of all sub- 
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stances known for removing tliese kinds of stains. 

4. The volatile oil of turpentine will take out only 
recent stains ; for which purpose it ought t^e pre- 
viously purified by distillation over quicklinfl. Wax, 
rosin, turpentine, pitch, and all resinous bodies in 
general, form stains of greater or less adhesion, 
which may be dissolved out by pure alcohol. The 
juices of fruits, and the colored juices of all vege- 
tables in general, deposit upon clothes marks in 
their peculiar hues. Stains of wine, mulberries, 
black currants, morellos, liquors, and weld, yield 
only to soaping with the hand, followed by fumi- 
gation with sulphurous acid : but the latter process 
is inadmissible with certain colored stuffs. Iron 
mould or rust^ stains may be taken out almost in- 
stantaneously with a strong solution of oxalic acid. 
If the stain is recent, cream of tartar will remove it. 

Compound Spots . — ^That mixture of rust of iron 
and grease called cambouis by the French, is an 
example of this kind, and requires two distinct 
operations ; first, the removal of the grease, and 
then of the rust, by the means above indicated. 

Mud, especially that of cities, is a compound of 
vegetable remains, and of ferruginous matter in a 
state of black oxide. Washing with pure water, 
followed, if necessary, with soaping, will take away 
the vegetable juices ; and then the iron may be re- 
moved with cream of tartar, which itself must, 
however, be well washed out. Ink stains, when 
recent, may be taken out by washing, first with pure 
water, next with soapy water, and lastly with lemon 
juice ; but if old, they must be treated with oxalic 
acid. Stains occasioned by smoke, or by sauces 
browned in a frying-pan, may be supposed to con- 
sist of a mixture of pitch, black oxide of iron, em- 
pyreumatic oil, and some saline matters dissolved 
in pyrolignous acid. In this case several reagents 
must be employed to remove the stains. Water 
and soap dissolve perfectly well the vegetable mat- 
ters, the salts, the pyrolignous acid, and even the 
empyreumatic oils in a great measure ; the essence 
of turpentine will remove the rest of the oils and 
all the pitchy matter ; then oxalic acid may be used 
to discharge the iron. Coffee stains require a wash- 
ing with water, with a careful soaping, at the tem- 
perature of 120° F., followed by sulphuration. The 
two latter processes may be repeated twice or thrice. 
Chocolate stains may be removed by the same 
means, and more easily. 

As to those stains which change the color of the 
stuff, they must be corrected by appropriate chemical 
reagents or dyes. When thc^ black or brown cloth 
is reddened by an acid, the stain is best counteracted 
by the application of water of ammonia. If delicate 
colors are iifjured by soapy or alkaline matters, the 
stains must be treated with colorless vinegar of 
moderate force. An earthy compound for re- 
moving grease spots is made as follows : — Take 
fuller's earth, free it from all gritty matter by 
elutriation with water ; mix with half a pound of 
the earth so prepared, half a pound of soda, as 
much soap, and eight yolks of eggs well beaten up 
with half a pound of purified ox-gall. The whole 
must be carefully triturated upon a porphyry slab ; 
the soda with the soap in the same manner as 
colors are ground, mixing in gradually the eggs*and 
the ox-gall previously beat together. Incorporate 
next the soft earth by slow degrees, till a uniform 
thick paste be formed, which should be made into 
balls or cakes of a convenient size, and laid out to 
dry. A little of this detergent being scraped off 
with a knife, made into a nasfe with watw, and 


applied to the stain, will remove it. Purified ox- 
gall is to be dififused through its own bulk of water, 
applied to the spots, rubbed well into them ifrith 
the hands till they disappear, after which the stuff 
is to be washed with soft water. It is the best 
substance for removing stains on woollen clothes. 

The redistilled oil of turpentine may also be 
rubbed upon the dry clothes with a sponge or a 
tuft of cotton, till the spot disappear ; but it must 
be immediately afterwards covered with some plastic 
clay reduced to powder. Without this precaution, 
a cloud would be formed round the stain, as large 
as the part moistened with the turpentine. 

Oxalic acid may be applied in powder upon the 
spot previously moistened with water, well rubbed 
on, and then washed off with pu^e water. 4 

Sulphurous acid is best generated at the moment 
of using it. If the clothes be much .stained, they 
should be suspended in an ordinary fumigating 
chamber. For trifling stains, the sulphur may be 
burned under the wide end of a small card or paper 
funnel, whose i upper orifice is apt)lie(l near the 
cloth. 

Manipulations of the Scourer . — ^Thesc consist, 
first, in washing the clothes in clean soft water, or 
in soap-water. The cloth must next be stretched 
on a sloping board, and rubbed with the appropriate 
reagent as above described, either by a sponge or a 
small hard^brush. The application of a red-hot 
iron a little way above a moistened spot often 
volatilizes the greasy matter out of it. Stains of 
pitch, varnish, or oil paint, which have become dry, 
must first be softened with a little fresh butter or 
lord, and then treated with the [)owder of the 
scouring ball. When the gloss has been taken 
from silk, it may be restored by applying the filtered 
mucilage of gum tragacanth ; stretching it upon a 
frame to dry. Ribbons are glossed with isinglass. 
Lemon juice is used to brighten scarlet spots after 
they have been cleaned. 


MISCELLANIES. 

Yeast . — Take a quarter of an ounce of hops, boil 
them for 20 minutes in two quarts of water, let it 
stand till it is about theg^warmth of new milk, stir in 
it a pint of flour, then stir in it a pint of barm, or 
brewer's yeast, the same way as it is put in the 
dough for making bread. Let it stand to ferment, 
then bottle it in stone bottles, and tie the corks down 
with a string. It should be put to heave in the 
flour a night before you bake, and in cool weather 
keep it warm, the same way as any other leaven. 
The above is a valuable recipe, being an excellent 
substitute for brewer's yeast, The latter article is 
becoming scarce, owing to the spread of temperance 
habits amongst the people . — Glasgow Herald. 

India Rubber.— This most remarkable article, 
which only a few years ago was sent to this country 
as ballast, now sells in a fine state as high as 10s. 
to 148. per pound when spun into thcead. One 
firm spins as much India rubber thread every week 
as would reach from London to Canton, the country 
it ia imported from. There are twelve patents for 
this article, and these patents have cost more to de- 
fend in law than the amount paid for India rubb( r 
since the article has been known to us of any value. 
Experiments are now making in England and in 
Fruce to applj the artie) Ao cure consumption^ 
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PYROTECHNY, OR THE ART OF MAKING 
FIHE-WORKS. t 

This art, it is said, has been practised amomg the 
Chinese for many ages — with Europeans it is of 
comparatively modern date. The Italians and 
French are celebrated for the taste and splendour 
of their pyrotechnic exhibitions, and the occasional 
displays we witness here, show that when any cir* 
cumstance calls the art into exercise, we can form 
most magnificent combinations of devices, rockets, 
and sundry other not less pleasing spectacles. 

The three prime materials of this art are, nitre, 
sulphur, and charcoal, along with filings of iron, 
steel, copper, cine, and resin, camphor, lycopo- 
dium, &c. Gunpowder is used either in grain, half 
crushed, or finely ground, for different purposes. 
The longer the iron filings, the brighter red and 
white sparks they give ; those bring preferred which 
are made with a very coarse file, and quite free from 
rust. Steel filings and cast-iron borings contain 
carbon, and afford a more brilliant fire, with wavy 
radiations. Copper filings give a greenish tint to 
flume ; those of zinc, a fine blue color ; the sul- 
]<huret of antimony gives a less greenish blue than 
zinc, but w'ith much smoke ; amber affords a yellow 
fire, as well as colophony, and common salt ; but 
the last must be very dry. Lampblack produces a 
very red color with gunpowder, and a pink with 
nitre in excess. It serves for making golden 
showers. The yellow sand or glistening mica, com- 
municates to fire- works gold<;n radiations. Verdi- 
gris imparts a pale green ; sulphate of copper and 
sal-ammoniac, a palm tree green. Camphor yields 
a very white flame and aromatic fumes, which mask 
the bad smell of other substances. ISenzoin and 
.storux are used also on account of their agreeable 
odour. Lycopodium burns with a rose color and a 
mngnifleent flame ; but it is principally employed 
ill theatres to represent lightning, or to charge the 
torch of a fury. 

Of all Are- works, rockets are among the most 
noble and effective. The ingredients for these, the 
apparatus employed, and the detail of the manufac- 
ture of them may be considered the foundation of 
all artificial fire-works, and to make them well in- 
volves the same prineijiles, and requires the same 
caution, as in making all others. At the present 
time, then, we will direct our attention to rockets 
in particular. 

Size of Rockets . — The size of rockets is indicated 
by ounces or pounds, thus w«‘ say, an eight ounce 
rocket, a pound rocket, and so on ; by this expres- 
sion it is not jneant that the rockets weigh so much 
as their name indicates, but that the bore or cavity 
of them will just suffer a leaden bullet of that 
weight to pass down them. For example, a pound 
rocket will admit a leaden bullet that weighs a pound. 
Rockets may be made of any size from one ounce up 
to fifty or more pounds. Those for amusement are 
usually one pound or under — the larger kinds are 
employed for military purposes only. 

Forming the Cases or Cartridges , — ^These may be 
made of any kind of stiff thick paper,' either cart- 
ridge* paper, or what is equally as good and much 
cheaper, namely, common bag~cap paper. To roll 
up the cases, you must have a smooth round ruler 
or as it is called a former, exactly the size of the 
cavity of the rocket and 10 or 12 times as long. 
Then lay a sheet of the paper upon a table or board 
•and pagfif. 4 or 5 inches along the end of it, leaving 
the rest of the sheet of paper wfithout paste, then 


roll it smoothly over the former, dry end first; until 
the whole is rolled up, when, of course, the paste 
will stick and a thin case be formed ; keep rolling it 
along the table with the hands, in the same way as 
a rolling pin is used, for 2 or 3 minutes until the 
various folds of the paper set close and tight to each 
other, then put on another sheet in the same way 
and so on until the case is thick enough', and this 
is known by the measurement across it. If the 
former w*ithout the case measure 5 parts ; when the 
case is upon it, they must measure together 8 parts. 
That is, the paper must be rolled on until it forma 
a case, the thickness of the sides of which ,are a 
trifle more than one-third of the thickness of the 
formtnr. The length of the rocket case, and conse- 
quently, the width that the sheets of brown paper 
are to he cut before pasting varies with the size o- 
the rocket — in small rockets the length of the case 
may be C times, the diameter in larger rockets 4 or 
5 times is sufficient. 

When the case has been made so far, it is to be 
choked while yetfdainp, that is, to be contracted in 
diameter near one end, and for this purpose, a little 
simple contrivance is requisite, called a choking* 
cord, and also the former is made with a hole 
drilled at one end, and a s(‘cond joint made to fit 
on by means of a wire projecting at one end of it, 
and which fits into the hole of former, (Fig. 4.) To 
choke the case, draw the former partly out, until 
you can sde about an inch of the inner cavity of the 
case, then put on the second joipt, (the wire of it 
going into the hole uf the former,) and pass this on 
until its end is about half an inch within the case, 
and consequently leaving a apace of about half an 
inch between tlie 2 joints occupied by the wire 
alone. — Then going to an appaiatus similar to that 
figured in No. 5, turn the cord once round the 
case where the cavity is, put the foot upon the 
treadle, which tightens the cord, and squeezes the 
paper case at the poiuA required, and that it may 
squeeze it equally and neatly on all sides, the case 
should be held in the hands and moved up and 
down upon the cord, uptil the operator sees that it 
is sufficiently and properly compressed. Let it be 
observed, that although the chtfking apparatus used 
by the fire-work maker is represented and above al- 
luded to, yet to the amateur jt is by no means ne- 
cessary. What will do ^uite as well, is a thin cord 
fastened at one end to a staple in the wall, and by 
the other, tied round the waist of the operator; as 
be may lean back, of course the cord would be 
tightened, and the desired purpose accomplished. 
When the case is sufficiently compressed it is to be 
tied with 2 or .3 turns of strong string. The case is 
now complete, except that the part of it where it is 
choked, is perhaps ratKer rough and uneven inside ; 
this must be compressed down, for much of the 
effect of the rocket will depend* upon the perfect 
regularity of this part, as it is through the hole left 
by the wire in the middle of the choke that the fire 
is afterwards to issue. To compress this part pro- 
perly a mould is necessary — this important apparatus 
may he described as follows : — 

The Rocket Afon/d.— Is represented in Kg. 1. It 
consists of a solid foot of wood, upon the centre ot 
this stands a short cylinder about half an inch high, 
and exactly of the size of the mould, to be placed 
over it, as afterwards described ; this short cylinder 
has a shoulder above and terminates in a round top. 
Out of the mid^e of the top is a tapering thick 
brass wire, projecting some, inches upwards as is 
seen in Fig. 2. The whole is so arranged, that 
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when one of the newly-made cases is put upon the 
wire and forced down, the wire fills up the choke 
bole, the round top fits into the small part of the 
case below the choke, the shoulder of the cylinder 
bears the extreme end of the case, and the short 
cylinder agrees in size with the outside of the case. 
There fits over this (case and all) a strong wooden 
or metal tube ; so that it is seen that there is no 
cavity anywhere, except the inside of the rocket 
case, and even in this, a thick wire runs up to nearly 
the top of that part of the case where the composi- 
tion is rammed, or nearly f of the whole case from 
the clmke upwards. The wire above mentioned is 
calle(> the piercer. All rockets must be placed in the 
mould to be filled, as well as to smooth and consolidate 
theparC choked. AVith the mould are used rummers, 
(Fig.3,) formed of hard wood of the shape of a popgun 
stick, the size of them rather less than the diameter 
or the cavity, and having a bole bored up their cen- 
tre, in order to admit the piercer. It is evident 
that there must be a complete mould, piercer, and 
one or more rammers for every sizgd rocket. 

But to proceed with the manufacture : When the 
case has been tied with string, put it in the mould 
and the rammer down into it, and give this, the 
latter, a blow or two with a mallet, which driving it 
down while yet damp with the paste, will render the 
whole compact and smooth, and the case being 
taken out may be placed in aii oven, or near the 
fire to dry. If it be desired to ornamSnt tt in any 
way or cover it with white jiaper, it is evident that 
this must be don# before choking. 

Charging the Rocket, — The next process after 
drying the cases is to charge them wTththe requisite 
composition. This is done very easily. Put the 
cases in the mould with the piercer in it and put 
enough composition to fill about 1 inch of the case, 
then taking the rammer ram it down with 3 or 4 
strong blows with a wooden mallet. Tlieu put in 
the same quantity of comjvisition again and ram 
that down in the same manned, and so on till the case 
is filled to the top of the piercer and one diameter 
above it. Then separate some of the ccjutral folds 
of the paper which it has bectli observed is not parted, 
and turn them do\{n upoh the composition, ram- 
ming them down hard upon it, or what will do as 
well, put in a piece of paper as wadding. When 
this is rammed down, and firm, bore with a brass 
brad-awl 3 or 4 holes throwgh it, these holes serve 
to make the requisite communication between the 12 
parts of the rocket. (It ought always to be borne 
in mind, that iron tools roust never be used in mak- 
ing fire- works of any kind, as they are liable to throw 
out sparks when striking against a hard stoney sub- 
stance ; besides which, the sulphur used would soon 
combine with the iron and i;ender it brittle. Brass 
may be used, but still better copper tools.) The 
rocket is now ran|Died, and miy be taken out of the 
mould, set aside, and another rammed in like 
manner. 

Loading Rockets. — The cavity left at the top of 
the rocket is now to be filled. If the rocket be 
small, a charge of half an ounce of gunpowder is 
put iu it, aud the end fastened up, or in larger 
rockets, stars or fiery rains are placed in the cavity, 
with a little loose gunpowder sprinkled over 
them, and the end fastened down either by turning 
down some more of the paper of the case or in any 
other convenient manner: there shonld now be 
placed upon the top of the whole a conical cap, 
which by cleaving the air, assists the rocket in rising 
ihto it. • 


Priming Rockets, — ^The rocket is now supposed 
to be closed at one end. It only requires to be 
primeH at the other, and that it will be observed is 
the et.u which was choked, and which is still open, 
and has a hole passing up it which the piercer 
occupied. To prime it, fill up the hole with loose 
gunpowder and paste a (uece of touch paper over it. 

Rocket i9/icA:a.— Next fasten the stick to the 
rocket by 2 strings as is seen in any of the Figures. 
The sticks being previously prepared of proper 
length and size, as follows. The smaller ones are 
easily and best made of those laths, called by brick- 
layer's double laths, and the larger ones pantile 
lathes, but any slip of dry deal will answer the pur- 
pose. # 

21h. rockets require sticks 9 feet 4 inches long, 
I inch square at top, and rather more than half an 
inch square at bottom. 

11b. rocket sticks are 8 feet 2 inches long, } inch 
square at top and f at bottom. 

8 oz. rocket sticks, 6 feet 2 inches long, ^ inch 
square at top and I at bottom. 

4 oz. rocket sticks, 5 feet 3 inches long, ^ by 
^ inch at top and } inch square at bottom. 

2 oz. rocket sticks are 5 feet 1 inch long, 3-tenths 
by ^ inch at top, 2-tenths of an inch at bottom. 

1 oz. rocket sticks, 3 feet 6 inches long, and so 
on for others of various sizes. The weight and the 
length of the stick must be such, as that when tied 
on the rocket shall balance on the finger, at a point 
about an inch from the point choked. 

Rockets with small heads, and such as are not 
charged with a report, and also small signal rockets 
do not require sticks so heavy as the above ; so also 
petard rockets and others with large heavy heads 
require them still longer. The beauty, steadiness, 
and lofty flight of a rocket depends much upon the 
right adjustment of the stick. If this be too heavy, 
the rocket will move slowly, and not ascend to a 
sufficient height, if too light its course will be un- 
steady and irregular, so that the majesty of it will 
be lost. When the sticks have, been planed of pro- 
per dimensions, there should be a channel cut on 
one side near the top of the sticks, to admit the 
rocket, and two notches to tie it on with ; one 
round the choke, the other near the top of the stick 
which should always nearly touch the head of the 
rocket. 

Compositions for fiVing Rockets, — It is an axiom 
among fire-work makers, that the smaller the case, 
so muck pticker must be the composition to fill it, 
or in other words, Ae mixture that will do for a 
small case will burn too rapidly when placed in one 
of larger cavity. Hence it follows ^lat the same 
composition will not do for large and also for small 
rockets. The following are some of the most ap- 
proved receipts : — 

To combine the ingredients of all fire-works well 
together, they should be first pounded separately. 
(Gunpowder when pounded is called mea/powder, 
and as it may be bought in this state, it is better to 
use it as it saves much trouble.) When pounded 
separately, mix: them well together by hand, and 
rub them through a very fine wire sieve, or in ab- 
sence of this, a common sieve. 

For Rockets tfl or 2 pounds , — 

t Meal powder, 21b8., 

Saltpetre, 8 ounces, 

Brimstone, 4 ounces. 

Charcoal, 2 ounces, 

Steel-filqigs, 1 ounce and a half. 
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I'or JRockets nf from 1 pound to 4 

Mealpowdpr, lib., , 

Saltpetre, 4 ounces, / 

Brimstone, 3 ounces, 

Charcoal, 1 ounce and a half. 

For Rockets under 8 ounces , — 

Mralpowder, Itb. 4 ounces;. 

Saltpetre, 4 ounces. 

Charcoal, 2 ounces. 

The above is the usual form of the common small 
rocket. Before we proceed to describe the loading of 
the heads of rockets with stars, fiery rain, ^cc., it 
may be advisable to offer a hint or two further, par- 
ticularly to enable the amateur to as(;ertain the cer- 
tainty of his success before his rockets may be 
finished, or he have an opportunity of letting one off. 
This success will depend chiefly upon the ilegree of 
union or the perfect blending of the various ingre- 
dients. We advise that they should, after having 
been pounded, be mixed together by the hand— let 
not the maker soon get tired of this work of rubbing 
them together on the board, much depends upon it, 
and it would be even better if the powders were in- 
corporated on a board with a roller or muller rub- 
bed upon them. When the ingredients are suffi- 
ciently blended, may be known thus; taken sieve 
and sift a little of the composition along a hoard 
(this should be done in the open air,) so that it 
hardly covers the board, then set fire to it at one 
end, if it burn gradually and quietly along to the 
other end, it is ground enough, but if it burn with 
little and starts, it must be mixed more inti- 
mately. If the rockets be finished before this has 
been tried, letting off one will ascertain the same, 
fact ; because, if not well mixed the rocket will 
smoke,, and this must never be the case under atiy 
circumstances. It has been already obscrve,d, that 
every rocket should be terminated by a conical cap 
of paper. This cap is made of a circle of paper 
about 3 inches diameter, and cut with a slit from 
the circumference to the centre, when it may be 
folded of any sized cone required, and using a little 
paste to the edges, it will be rendered sufficiently 
solid. A piece of wood shaped like Fig. G, is usually 
em'ployed to form the conical cap upon, but this is 
not by any means necessary. 

Rockets, of whatever kind they may be, are 
exactly similar to each other as to their composi- 
tions, their cases and the nuiTiner of ramming. They 
vary, however, in other respects, and consequently 
have assigned to them diiTe re r/c names according to 
this variation, or according to the devices which 
they produce, .or emit ; as follows. 

Headed or Petard Rockets . — The top of a com- 
mon small rocket is not sufficiently large to hold 
those beautiful stars and fiery rains, which occasion 
so much delight. To have these appendages there- 
fore the rocket should be, at least, of half a pound 
size, and instead of the upper part of the case being 
the only receptacle of any furniture^ as it is called, 
it may have a paper box attached to it of a larger 
size than the case itself, as is represented in Fig. 8. 
It may be made in the same way as the case itself, 
but alight in substance, and connected with the ckse 
by a rim of wood or thick pasteboard, such as the 
cover of a book, cut round to fit the head and w^th 
a hole in it to fit the case, the whole neatly pasted 
together wi^h strips of paper, or else this new case 
^ for the head may be choked on to a case at once, 
‘and ticH' there. 


Rocket Stars. Common. — Nitre 1ft. ; sulphur 4^ 
oz. ; antimony, 4 oz. ; isinglass, ^ oz. ; camphor, 
^ 02 . ; spirits of wine, ^ oz. 

White. — Mealed powder, 4 oz. ; saltpetre, 12 
oz.; sulphur, 6.} oz. ; camphor, 5 oz. ; or else, 
inealpowder, 4 oz. ; nitre, 16 oz. ; sulpW, 7 oz. ; 
or, mealpowder, 3 oz.; nitre, 10 ; sulphur, 8 oz. 

Blue. — Mealpowder, 8 ; nitre, 4 ; sulphur, 2| oz. 

Amber. — Nitre, 8 ; sulphur, 2 ; yellow amber, 

1 ; 8ulp6.uret of antimony, 1 ; * and mealpowder, 

3 oz. 

Crimson. — Sulphur, 1 ; sulphuret of antimony, 
1 ; chlorate of potass, 1 ; nitrate of strontian, 5 oz. 

Green. — Chlorate of potass, 5 ; sulphuret of an- 
timony, 4 ; sulphur, 13 ; nitrate of barytes, 80 parts. 

Purple. — Lamp black, 1 ; realgar, or red arse- 
nic, 1 ; nitre 1 ; sulphur, 2 ; nifi'rate of strontian, 
16 parts; chlorate of potass, 5. 

Tailed. — Nitre, 4 ; sulphur, 6 ; sulphuret of an- 
timony, 2 ; rosin, 4 parts. 

Tailed, with Sparks. — Mealpowder, I ; nitre, 1 ; 
camphor, 2 oz. ^ 

To make tlie stars it is requisite to mix and in- 
corporate the compositions well together, those con- 
taining the chlorate of potass with the hand only, 
(hecause if ground such may explode,) — and form 
the composition into a paste with spirits of wine, 
brandy, or vinegar, so that it shall resemble dough 
in stillness ; then cut it into pieces about the size 
of smah m&rblcs, roll them round in the hand, 
dust them over with mealpowdiT, and set them 
aside to dry. To cfliarge the rocket, 20 or more may 
be placed in the head of the rocket, and a dram 
full of grained gunpowder being sprittkled between 
them ; the top is to be closed by the conical cap, 
and the rocket will be finished ; and provided the 
gunpowder has free communication witli the charging 
composition, it will explode when the rocket has 
reached its proper altitude. 

Fiery Rains are often used instead of stars, and 
with a fine effect. They are mode by substituting 
small cases, like squibs, for the stars. The cases 
may be made by rolling a few inches of paper round 
a pencil, and turning id the lower end — ramming it 
down on the table or otherwise,. When dry, these 
cases, wliicb may be from 2 to 3 inches long, are 
to be rammed with either of the following compo- 
sitioii.s, and primed with a little damp powder, and 
a piece of touch paper slightly pasted over it — 
taking care that paste never touches the part of the 
paper which is to burn. When ready they are to 
be placed in the head of the rocket with the mouth 
downwards, and gunpowder strewed among them, 
as among the stars. 

Gold Rain. — Sawdust, 1 ; sulphur, 2 ; meal- 
powder, 2 ; glass dust,.. 3 ; nitre, 8 oz. Or, meal- 
powder, 4 : nitre, 16 ; sulphur, 4 ; brass dust, 1 ; 
sawdust, oz. ; glass dust, 6 drachms. Or, 
mealpowder, 6 ; nitre, 1 ; charcoal, 2 oz. 

Silver Rain. — Mealpowder, 2 ; nitre, 4 ; sul- 
phur, 2 ; sulphuret of antimony, 2 ; Sal-prunella, 
i an oz. Or, nitre, ^ an oz. ; s^phur, 2 ; charcoal, 

4 oz. 

Note. — Any of the compositions for stars may 
be used in cases to form rains of different colors — 
they must not be rammed very hard. 

Shower Rockets are such as are charged with a 
composition which, at the bursting of the rocket, 
disperses itself in a fiery shower. The heads of the 
rockets are filled loosely with either of the following 
compositions, of which the first and the last are the 
best. ^ 
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Chinese l^re , — Mealpowder, 1 lb. ; sulphur, 2 ; 
sulphuret of iron, 2 oz. (Made by throwing iron 
tilingB into melted sulphur, stirring them about, and 
when cold, powdering and sifting them.) 

Andetit Fire. — Mealpowder, 1 lb. ; charcoal, 2 oz. 

Brilliant. — Mealpowder, 1 lb ; sulphuret of iron, 

4 oz. 

Red Shower. — ^Take deal sawdust and boil it in 
water in which saltpetre has been dissolved. Take 
it out, and when dry, spread it out on a tdhle, and 
sprinkle it with '^equal parts of mealpowder and 
sulphur. 

Soix\ptimes one rocket is tied to the top of ano- 
ther, when it is called a towering rocket ; in this 
case there must only be half a diameter of com- 
position rammed ^bove the piercer of the lower 
rocket, and a piece of quick match fastened on this, 
which will communicate the fire to the upper rocket, 
when it is burnt out of the lower one, carrying it 
still higher, and a great improvement is made if the 
lower case be fastened on with the quick match, so 
that it shall be thrown off as sooU as the upper 
composition burns, as it will thereby be freed from 
the weight of the empty case. 

The Cadiiceus Rocket^ which is represented in 
Fig. 9, consists of two rockets fastened on the same 
stick, (which ijt made thicker than ordinary) by 
their centre, while their ends are kept apart by a 
cross sliji of wood. They are fired J)y quick- 
match inserted in the end of each, — and when as- 
cending, describe g most beautiful screw of fire. 

Honorary Rot^eta are such as are without a 
head of stars, r.iiu, ; but Instead of this have 
a small case filled with a strong composition — the 
case should be about 2 ounce in the bore, and 5 or 
6 inches long — when charged, stop up the 2 ends 
tight,* either with corks, plugs of wood, clay, or by 
turning over the ends of the case, and keeping 
cither tight by paper pasted over them. Then drill 
two holes, one on each side,* near the ends, and 
connect these holes with a quick > match to the top 
of the rami|^ed composition ; the case being first 
tied tightly on, as represent^ in Fig. 10. 

When fired, the rocket in its ascent will pre.scnt 
nothing peculiar, but in descending the fire having 
by that time inflamed the composition in the upper 
case, and the holes of this being sideways, the case 
will revolve on its axis — and thus a beautiful screw 
of fire will be produced. Tfhis ease may be made 
very easily to act when the rocket is yet ascending, 
if such be thought advisable. 

Scroll Rocket. — The principle of boring the case 
with two holes, one on each side, will show the 
manner of making that beautiful kind, called the 
Scroll Rocket : it is made precisely as others, but 
headed with little cases filled’ with a quick composi- 
tion of mealpowder, 4 ; sulphur, 1 ; and charcoal, 1 
fart ; closed at both ends, but pierced with the two 
contrary holes, and these being connected with a quick 
match, to ensure their lighting properly. When fired 
Mch of the little cases whirls round an imaginary 
axis, producing a most brilliant appearance of so 
many scrolls of vivid fire. 

Line Racket. — Is merely a common rocket with- 
out a bang or report, being tied to a hollow tube of 
tin or wood, such as a popgun, (seen in Fig. 11.) 
It is to be suspended by putting a cord through the 
tube, and firing it at one end of the line, when it 
will shoot along to the other with amazing rapidity ; 
when here, if there has been s second case attached 
to it with the mouth iq the contrary direction, and a 
leader to it. the rocket will rush back again with 


equal force, and so on backwards and forwards as 
long a8|there are fresh cases to ignite, and the more 
rapidly each time, because of the whole machine 
being lighter as the cases bum empty. 

7V> I'Ve Rockets. — Nothing is more easy than to 
fire a rocket. All that is requisite is to place it quite 
perpendicular, the case of it resting on 2 nails and 
the stick of it between two others or in a staple — 
apply fire to the lower end with a portfire sticking 
on a sharp point at the end of a stick, when the 
rocket will immediately ascend. If a flight of many 
rockets is to be sent off at once, a frame work may 
be made as represented in Fig. 12, and sideways in 
Fig. 13. The various rockets being connected to- 
gether with a quick match, that allamay ascend at 
once. 

To make a Quick Match. — ^Take some common 
cotton such as is used for the wick of candles, and 
double it so that there may be 4 or 6 strands ; boil 
it for some time in vinegar, and then, when suffi- 
ciently cold to handle, draw it through the hands to 
squeeze out the greater part of the vinegar. This 
being done, rub over it some common thin paste 
and afterwards some dry mealpowder, or draw it 
through the hand loaded with mealpowder, then sift 
some mealpowder over it and let it dry. Make 
cases of long strips of paper, the longer the better, 
and cut about 2 inches wide ; rolled on a wire and 
secured by the outer edge with paste, the quick- 
match drawn through this when both are quite dry, 
forms the cpiick-matc;h, several joints may be united 
by tying tluMn together with thread and tissue-pa- 
pering the joints, talking care that the match of one 
touches the match of the other, or if a great lengtli 
is required, the match need not be cut at all, but 
the various lengths of rase slipped on by a wire or 
bodkin, and tied at the joints as before. 

Portfires are small thin cases, 2^ inches long and 
about 4 inch diameter, (sometimes much larger,) 
not choked, but merely turned in at one end, and 
the composition rammed in quite to the other end. 
They are used in jiyrotechnic devices of various 
kinds, and also attached to long sticks to fire other 
works. Their composition may be mealpowder, 1 ; 
sulphur, 2; nitre, 4; or mealpowder, 3; sulphur, 
1 ; nitre 3. These may be made without cases by 
rolling string or cotton well in either of the above 
comjiositions damped with vinegar or turpentine, 
though then a small quantity of gum tragacanth 
should be added. Many persons put a little of this 
gum to the rocket stars and with good effect. 

(7b IR continued.) 


AUTOGRAPHY. 

(Resumed from page 239, and concluded.) 

Thf. stone used for autography should be polished 
with pumice-stone, and the impressions will be neat 
in proportion as the stone is well polished. Auto- 
graphic work may be executed either cold or warm ; 
that is, taking the stone at its ordinary temperature, 
or making it warm by placing it near to the fire, or 
exposing it to the heat of the sun ; if the first means 
of^ warming be used, care must be taken that the 
fire be not too hot, or it will crack the stone ; the 
teypperature given to it should be about that of an 
earthen vessel filled with lukewarm water. The 
work may be done, though less perfectly, without 
warming the stone. When the stdne is thus 
prepared, it is fixed in the press, and the paper on * 
which the writing* is made is applied to it. The 
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stone may be rubbed with a linen, slightly moistened 
with spirits of turpentine ; and in every esse it is 
necessary that it be made perfectly clean, ijhe tur- 
pentine is left to evaporate ; and from five to eight 
minutes before the paper is applied, it is wetted with 
a sponge and water on the reverse side to that on 
which the writing is done, so that the moisture may 
penetrate throughout every part. The water, how- 
ever, must not appear on the paper when it is about 
to be laid on the stone ; but any superabundance 
which may remain on it must be removed by a 
pressed sponge. When the paper is brought to the 
proper state, it is taken by both hands at once, of its 
extVeraities, and placed lightly and gradually upon 
the stone, so that there may be no plaits formed in 
it, and it may ne equally applied over its whole sur- 
face. Care must be taken so to fix the scraper that 
it may bear steadily on the autographic paper ; for 
if it removes it at all it will change the place of 
pressure, and the lines will be doubled. There 
should be at hand five or six sheets of very 
even paper, so that they may be changed with 
each impression. The paper on which the writ- 
ing or drawing is made being placed on the 
stone, it is covered with a sheet of paper, and 
subjected to a slight action of the ))resa ; then 
to a second, a third, or even more, until it is be- 
lieved that the writing is perfectly transferred. 
At each stroke of the press the paper, which 
has imbibed moisture, is withdrawn, and a dry 
sheet substituted in its place. All these operations 
require to be performed with expedition and dex- 
terity, particularly when the stone is warm. The 
next thing is to detach the autographic paper, 
which will be found adhering closely to the stone. 
To effect this, it is well wetted with a sponge, so 
that every part of it may be perfectly penetrated by 
the water ; it may then be removed with facility and 
entirely detached from the writing, which will remain 
adhering strongly to the stone. If this operation, 
which requires much practice, be well performed, 
there will not be found the slightest trace of ink 
remaining on the paper. Should there be any lines 
not well marked on the stone, they may be re- 
touched with a pen ; or, which is better, witli a hair 
pencil and ink ; but when this is done, care must 
be taken that the stone is quite dry. A part of the 
sizing of the paper may be dissolved and adhering 
to the stone ; this may be removed by washing or 
slightly rubbing it with a wet sponge. The stone is 
then prepared with aquafortis, and the impression 
taken. ^ 

Autography is not confined to the transferring of 
writings or drawings done with autographic ink ; 
by its means h transfer may be obtained from a sheet 
of ordinary printed paper, and with such exactness, 
that it would be impossible, excepting to well-prac- 
tised eyes, to perceive the least difference between 
that printed in the usual way, aad that which was 
the result of the autographic process. This mode 
is very useful When it is desired to unite oriental 
characters, which might not be possessed ; with 
words, phrases, or lines composed in ordinary typo- 
graphy. In this way have been executed, in the 
office of the Count M. C. de Lasterrie, at Paris 
(from whose papers on this subject, contained in the 
Journal doa Connaissancea Uauelles, and translated 
by the learned editor of the Franklin Journal, eur 
account of this art is largely indebted,) many pieces 
in which thp French or the Latin language was in- 
termixed with words or phrases in Chinese or Ara- 
bic. nr the same way have also, been executed ty- 


pographic maps, in which all the details were 
lithographic, while the names of places were at fir.st 
produced by typography, and afterwards by auto- 
graphy. The operation is begun by composing and 
arranging, in a typographic form, the words, the 
phrases, or the lines, as they ought to stand. Tlie 
autographic paper is printed on by this form, and 
the words in the oriental languages are afterwards 
written in the spaces which had been left for them ; 
the whole is transferred to a stone, whi(*,h is {)re- 
pared for the purpose, and from which the imjires- 
sion is taken in the usual manner. The same motje 
is pursued in making geographical maps. After 
having printed the names on autographic *paper, 
the other parts of the map, but without the names, 
are drawn immediately on the stone ; and after 
having printed the names on whke paper, the m:i]> 
drawn upon the stone, is printed on this same 
paper. 

Maps, or line engravings on copper, where the 
work is not very close, may be multiplied ii. a simi- 
lar way. For ^his purpose the plate of copper is 
covered over with the autographic ink diluted to a 
convenient consistence. Instead of the autographic* 
ink, a composition is sometimes used, made of one 
ounce of wax, one ounce of suet, and three ounces 
of the ink with which the ordinary impressions in 
lithography arc taken. The whole is wanned uiul 
mixed well together, and there is a little olive oil 
added t6 th£ composition, if it is not licpiid enouj^ii 
to spread itself over the plate ; the plate ought to 
be warmed as usual. After havlliig taken the im- 
pression in the rolling press on a sheet of autogra- 
phic paper, the transfer may be immediately made 
on the stone, after having rubbed it with a sponge, 
dipped in turpentine. It is necessary to give three, 
four, or even more strokes of the ])re88, inert using 
the pressure at every successive stroke ; the other 
processes, which wc have already described, are 
likewise to be followed. It is well to wait twenty- 
four hours before preparing the stone, in order that 
it may be better penetrated by the transferring ink ; 
it is then gummed and washed, and is Kfeady for use. 
This process, which h^s not yet come much into 
use amongst lithographers, merits the attention of 
artists ; for it affords the means of rc-jirodueing and 
multiplying geographical charts, and some kinds of 
engravings iudetiiiitely, so that they might be fur- 
nished at a quarter>of thoir present actual value ; in 
fact, all those which are done in lines, or those in 
which the shadows are boldly executed, are capable 
of re-producing good impressions by means of au- 
tography. The operation becomes extremely dif- 
ficult when it is necessary to transfer fine line 
engravings; the lines of these are so delicate, 
and so near to each ofher, that they either do not 
take well on the stone, or are apt to be crushed and 
confounded together by the effqct of the pressure. 
Much practice and address are necessary to obtain 
tolerable impressions ; and this part of the art re- 
quires improvement. In the office of M. de Las- 
terrie they had succeeded in transferring to stone a 
small highly- finished engraving, which had been 
printed on common hulf-sized paper. After having 
dry-polished a stone very perfectly, it was warmed, 
rubbed with spirits of turpentine, and then the en- 
graving was applied to it. This had, however, 
been previously dipped into water, then covered on 
the reverse side with turpentine, passed again through 
the water, so as to remove the superfluous turpen- 
tine, and then wiped with unsized paper. In this 
state the engraving, still damp with the turpentine, 
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was applied to the stone and submitted to pressure, 
wh^ it afforded very good impressions ; the pre- 
paration not being applied until it had remained on 
the stone for twenty-four hours. The difficulties 
increase, of course, in proportion to the size of the 
engravings which it is desired to transfer to the 
stone. Attempts have been made to transfer old 
engravings; they have, however, succeeded but 
imperfectly. It would be rendering an cjpsential 
service to the art to discover a mode of re-produc- 
ing old engravings by means of autography ; the 
undertaking presents difficulties, but from the at- 
tempts^nade, success does not seem improbable. 


CHEMICAL TESTS. 

(Resumed from page 224.^ 

(OETECTIOPr OP METALLIC POISONS.) 

Copper , — Copper is the material employed in the 
fabrication of many culinary vessels : some, how- 
ever, arc tinned ; but for the production of specific 
colors (considered necessary in tlita science of the 
kitchen,) the copper vessel is unprotected, in order 
that the full amount of its poisonous effects may be 
secured. It is quite evident, on a moment's reflec- 
tion, that if no other metallic vessels, save those of 
copper or brass, can communicate the peculiar green 
color to pickles which these impart, it must needs 
proceed from a dissolution of the coj^per. in the 
acid used in pickling ; and 'let it be remembered, 
that all salts of j^opper, without exception, are 
poisonous. Veraigris is formed by the a(;tion of 
acetous acid or vinegar, on the copper vessel. So 
far has this singular ambition carried the cuisimert 
that even half-pence are directed in some early 
cookery-books tg be boiled up with the pickles to 
make*them ‘‘beautifully green.” In preserves, 
the same fatal poison is developed by the use of 
copper or brass pans, unsecured by tin lining ; 
fruits contain peculiar acids,i (the citric, malic, 
acetic, &c.) which form salts of copper, and be- 
come strona|||oisoDS. The same thing takes place, 
where oily Hwatty substanc^ are cooked in copper 
vessels ; they contain usually a peculiar acid, called 
Hcbavic acidt equally formidable in its effects. 

It is worthy of remark, that though the vessel 
contains only a small portion of tinning, as has 
been shown by the French chemists, it is still pre- 
servative ; the effect is of an electric or galvanic 
description ; the acid being confined in its action to 
tlie tin, and the copper being.thus rendered relatively 
negative, escapes unacted upon. If, for instance, 
a plate of copper is immersed in dilute nitric acid, 
it is soon corroded and dissolved ; but if a plate of 
zinc be introduced, the action is completely cnanged, 
the zinc is dissolved, and tht copper remains unal- 
tered and uninjured. This is the principle on which 
Sir H. Davy pro|/bsed the preservations)! copper 
sheathing on the bottom of ships, which though 
completely successful in this respect, eventually 
promoted the attachment of sea weed and marine 
molluscs. It is clear, therefore, that if we use a 
silver spoon, compared with which, the copper is 
posiiivet a poisonous salt of copper must be 
formed ; and even if there should be a partial tinning 
left on the copper, should a silver spoon be used, it 
is probable, that a minor quantity of poison would 
still be elaborated. An iron spoon, where there is 
no tinning, would protect the copper from action, 
were it never withdrawn. 

It is not generally k^^own that fatty or acid matter 
acts more energetically when cold than when hot, 


and this partial suspension is to be ascribed en- 
tirely toa ihermo-^electric inilaence. It is absurd 
to suppose that if the copper or brass pan be 
scoured clean and bright, that there is little or 
no danger, since this makes but a trifling difference ; 
such vessels for culinary purposes ought therefore 
to be banished for ever from the kitchen. 

Copper leaf is the material employed in gilt 
ginger-bread. Sulphate of copper has been fradu- 
lently employed to impart an artificial “ blue mould” 
to cheese ; and is also added to writing ink, the 
reason why the edge o£ the pen-knife is so soon 
lost. Mr. Brande recommended the addition of 
corrosive sublimate to ink as a preservative 1 No 
doubt it would prevent mouldiness^ bift school-boys 
sometimes do not scruple to quaff a little ink from 
the pen. . 

If copper be suspected to be present, the liquid, 
after being passed through bibulous or blotting 
paper, should be tested by the following re-agents 

1. Ammonia m\\ produce a beautiful violet color, 
and if carefully dropped on the sin face of the liquid, 
a violet- colored film or stratum will be evolved. A 
slip of card paper being dipped into ammonia, and 
subsequently into the liquid, will therefore be 
tinged violet, if copper be present. 

2. Arseniate of potassa will form a delicate apple* 
green tint. 

3. Ferro-cyanate of potassa produces a brown 
precipitate. 

4. A fragment of phosphorus is coated with me- 
tallic copper. 

Tliese are the best tests for the detection of cop- 
per. It may be added, however, that a rod of bright 
iron will become coated with a film of copper when 
introduced into a liquid containing any salt of this 
metal, and pure iron-filings will soon be invested 
with a film pure copper, when allowed to remain 
in the solution. 

Corrosive Sublimate, or Permuriate of Mer* 
cury, — The tests for discovering this virulent poi- 
son are as follow ; — 

1. Caustic potassa in solution, dropped into the 
filtered liquid, produces a brick-red or orange pre- 
cipitate, re-dissolved by nitric acid. 

2. Lime-water will produce an effect somewhat 
similar, though less sensible and delicate, and of a 
darker hue. 

3. Hydriodate of potassa forms a brilliant scarlet. 

4. A stick of phosphorus suffered to remain in 
the solution, will, after some time, be coated with 
small globules of metlllic mercury. 

5. A rod of polished iron will produce a pheno- 
* menon similar to the preceding, and g ring or coil 

of bright steel wire will, in due time, reduce the 
entire muriate, being studded over with minute glo- 
bules, which may be washed and collected into one. 

6. White of egg will be coagulated. 

7. A drop of the liquid let fall on gold leaf, will 
evolve metallic mercury if connected with the gold 
leaf, by means of an arc of iron wire. 

Note . — A drop of ammonia brought in contact 
with calomel, immediately changes it to a dark grey 
color, almost black. 

^rsenic, — In incidental poisoning or suicidal acts, 
this is generally the fatal agent employed, and pur- 
chased under pretence of destroying rats and beetles ; 
it is most unwise to vend it under any such pretext, — 
and nothing can be inore irrational than to employ it 
for such a purpose : children, servants,* and o^er 
heedless persons, may get hold of it inadvertently. 
Sometimes it is thfown incautiously into a drawer 
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or enpboard, where it lies neglected and forgotten, 
till some new domestic arrangement maw call it 
forth, when it may be only remembered*{at last, 
through the unhappy medium of its fatal effects on 
one of the inmates of the house. In Norfolk, it is 
used as a bath to steep seed .corn in, before sowing, 
to prevent blight^ or smut. The druggist is 
scarcely warranted in selling arsenic to any one ; 
and it is a subject of astonishment to many, why 
it should be suffered to exist at all on the shelves 
of the apothecary, at any rate to be sold to the 
uninitiated. 

In using arsenic for the purpose of destroying 
rats, mice, or beetles, persons ought to remember 
that these cre&tures may, in various ways, introduce 
the poison into thejr own food. Besides, it has 
occurred, that the house has been rendered for some 
time almost uninhabitable from the putrefaction of 
the accumulated numbers of rats or mice, thus de- 
stroyed. Arsenic may also be introduced into por- 
ter, wine, &c., by means of shot-lead, which is 
frequently though improperly employed in cleansing 
bottles, and left adhering to the bottom. 'J' here have 
been known cases of this description, where porter 
had nearly proved fatal to an entire family ; and 
part of a bottle of perry, from a similar cause, was 
attended with serious effects to myself : slwot lead 
always contains arsenic , nor is it attempted to be 
disguised that tvine-coopers use a composition con- 
taining arsenic, to impart an oily -like surface to 
white wines. 

1. Add a small portion of potassa to the solution 
which may be supposed to contain arsenic, and then 
a little sulphate of copper — a delicate green will be 
thus formed. 

2. Add a few drops of acetic acid, and a little 
nitrate of silver in solution, — a yellow cloud will be 
formed, and yellow films or strings, cqnimencing at 
the point of contact, appear on touching the surface 
of the liquid with a stick of lunar caustic. 

4. Ammoniuret of copper, or ammonia-sulphate 
of copper in solution, added, in like manner, will 
produce a yellowish cloud. Iodine has also been 
recommended as a test for arsenic. As alkaline 
phosphates produce effects somewhat similar on so- 
lutions of silver and of copper, the enumerated tests 
must be always considered secondary, and in a 
court of justice, are of subordinate weight and va- 
lidity. The most conclusive evidence is obtained 
by mixing the powder, collected by picking out, one 
by one, the white particles, which may be generally 
accomplished, from its difficult solubility; such 
particles remaining undissolved among the contents , 
of the stomach, or may be easily detected in the * 
food that remains : these, mixed up with a small 
portion of powdered charcoal, and introducing into 
a narrow glass tube, being held over the dame of a 
spirit-lamp, wiU soon produce in the superior part 
of the glass a beautiful ring of sparkling points of 
metallic arsenic, resembling particles of polished 
steel, remaining permanently attached for many 
days. 


MISCELLANIES. 

The Utility of Phrenology in Wig^Making . — “ It 
has been remarked, in reference to the exteniTive 
applicability of the steam engine, that it affords 
equally the^means of forging an anchor and making 
a nee^ ; and it may be said with equal truth, that 
ihe applications of phrenology are not less diversi- 


fied. This science, we have seen, affords an accu- 
rate means of analysing human character, and regu- 
lating education and legislation, upon rational prin- 
ciples; and an ingenious individual of this city, 
Mr. Anderson, has applied it successfully to a more 
humble purpose, that of the making of wigs. 
This application of phrenology has been much 
laughed at, but there is really nothing the least ri- 
diculous in the matter. I understand that all wigs 
are wrought on blocks of nearly the same form. 
Now, as the shapes of scarcely two heads are pre- 
cisely the same, and as the differences in some ca&es 
are very gre^t, it is quite evident, that, by such a 
process, it is impossible for tbe wig to be accu- 
rately adopted to the head of him for whom it is in- 
tended. 1 have visited Mr. Av.derson’s establish- 
ment, and am much pleased with the skill and good 
sense with which he has surmounted this difficulty. 
When an organ is large, he makes a corresponding 
elevation on the block, by means of leather and tin- 
foil, and having brought the block as nearly as pos- 
sible to the shape of the person’s head, he works the 
wig upon it, and by this means necessarily succeeds 
in making a perfect fit. People may laugh ut this 
if they please, but the idea is perfectly sound, and 
very creditable to the artist’s ingenuity.” — Mr, 
Coomhe's Lectures. 

The attention of government has recently been 
drawn to ad important invention for the roofing of 
buildings, wliich has been applied with success in 
the dockyards of Plymouth and V/oolwich. It is a 
description of felt perfectly impervious to all wea- 
thers, and requires no other aid to render it efficient 
as a covering. It has the recommendation of eco- 
nomy, and from the lightness of the material the 
timbers required for the building ffiay be of a>much 
slighter, and consequently, of a less expensive cha- 
racter. Under tiles, &c., for public buildings and 
large dwellings, it is becoming very general. It also 
deadens the noise dccasioned by heavy showers of 
rain or hail upon the roofs of churcjtgj^, 
permits the speaker to be audibly flKrd. From 
experiments ordered i.o be carried oiore the manu- 
factory in Bunhill-row, it wpuld appear that the 
” Patent Felt’’ is applicable to a number of othet 
useful purposes. 


QUERIES. 

214 — ^What are plants proxlmately composed of? Oxycen, 
hydrogen, and carbon, which by their diflcrcnt union produce, 
sugar, gum, starch, oil, wax. and most other vegetable pro- 
ducts In many plants there is also a considerable quantit> 
of nitrogen. Such, for example, those of the cabbage tribe, 
and fungi, while there are others imbued with ammonia and 
others with various acids,, such as the malic, oxalic, citric, 
and acetic. While ttie ashes of all are found loaded with 
potass if terestrial plants, and soda if marine. There are 
many othef more casual principles. Irime and its salts, flints. 
&c., are not uncommon. 

215 —What is the cause of the immense number of insects 
found in vegetable solutions ? Who can tell the origin of 
life ? 

216. — ^Wbat is the reason of the glow worm's light? It ap- 
pears to be an act of volition in the female animal to attract 
one of the other sex towards It The luminous appearance 
arises from certain glands seated under the skin, and emitting a 
phosphorescent oil. at a particular season uf the aniiiiars ex 

217. — What is the construction, or rather, the method of pro- 
ducing the fire cloud as exhibited at the Polytechnic Institu- 
tion, London ? 

218. — Why does putting on empty cup in a pie preserve the 
Juice ? Because when the pie becomes hot, the air in the 
cup becoming expanded by the heat, is forced out below the 
edge, and when the pie cools, the juice flows upwards to fill 
the vacuum occasioned by the small portion of hot air remain- 
ing becoming cold, and therefore contracting in bulk. 
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PROFESSOR OLMSTED’S PATENT STOVE. 

$TOV£S| by which are understood closed iire-tilaces 
for the heating of apartments, are of two kinds. 
First, those which act by radiation, that is, being 
hot themselves, heat the air in their immediate 
neighbourhood, and thereby warm the apartment ; 
and second, hot air stoves, or such as have a cavity 
or chamber surrounding the fire through which the 
air can pass, and thereby become heated. In this 
latter description of stove the air enters by some 
aperture near the bottom, and escapes from the top, 
being dissipated thence into the apartment. We 
had intended in the present paper to show the con- 
struction and relative merits of several stoves of 
both kinds how^in general use, but are obliged to 
postpone the subject for a short time, confining our 
attention at present to the modification 4 )roposed by 
Professor Olmsted, which is represented in our 
leading cuts, and which appears at first sight to 
possess some advantages. According to the pros- 
pectus issued, it would appear to possess every 
advantage and every jierfection that a stove can 
have ; but not to be led away by advertisements, it 
IS requisite to pay some attention to the construc- 
tion, and so ascertain, as far as reasoning and cal- 
culation can ascertain such a matter, how far the 
apparatus deserves the patronage of the public. 

Fig. 1 represents the external view of one of the 
stoves, and Fig. 2 its internal structure. Of the 
exterior little or nothing need be said, and the pro- 
prietor forms them of variou.s sizes and fashions, t(^ 
suit the circumstances and wants of bis customers. 
The internal part is extremely simple. The centre 
of the three pillars is that in which the fire is 
placed ; this hi a thin iron case, lined as to the part 
where the fire is placed with fire brick — in order to 
equalize the heat the better, this material being a 
good non-conductor. Tlie part of the cylinder B, 
lliercfore, where the fire is, does not become un- 
equally nor yet unduly heated. Thus, as is also 
the case in Dr. Arnott’s stoves, no part becomes 
red hot, consequently no danger is to be appre- 
hended by contact with any thing around, and also 
the heated and close smell which usually accom- 
panies hot air stoves is avoided ; this peculiar smell 
arising from particles of animal matter, vapour, 
dust, &c., which may be inLxed with the air of the 
apartment, becoming burnt and volatilized by con- 
tact with a too-grcatly heated surface. C is the 
ventilator to regulate the draught of air to the fire. 
D the ash-pit. A A are two cylinders, containing 
each an inner case, open bothcat top and bottom. 
These two cylinders arc connected by two pipes 
with the centre, and have also each a chimney near 
the upper pari, represented at E E, which chimneys 
meet each other behind at F, and afterwards con- 
tinue in one pipe to any distant outlet. It is to be 
remarked, that although E E and F in our cut ap- 
pear to be inserted, the two first into the inner cy- 
linder, and F into the centre cylinder itself, yet 
this is not the case. E E are inserted into the 
outer cylinders only, so that the tube A on each 
side is without any pipe or other outleti and the 
centre cylinder has no outlet whatever, except 
through the side pipes represented. The passage 
and the effect of the fire is now easily ascertained. 
The fire is but small, and may be of coke or cinders, 
so that no flame may issue. The' heated air whlbh 
passes through the fire, makes its exit from the cen- 
tre cylinder J^y the pipes connected therewith, and 
soon fills the space between the outer and inner 


case of the side cylinders, proceeding round Ihein 
as represented by the arrows. The draught of air 
being very little, it is retained here for some time, 
till at length it escapes by the pipes E £ at tlie 
back. In consequence of the inner cylinders A A 
being thus heated, a current of air is produced and 
fiows up the centre, and of course becomes warmed 
in its passage. Thus the centre of the apparatus 
acts as a radiating stove, and the side parts as hot 
air stovesf all supplied by the same fire, and that so 
small a one, that according to the account of the 
patentee, from three-farthings worth to a shilUng*a 
worth of coke, (according to the size of the appe« 
ratus,) is suflScient for twenty-hours' consumption. 
For the information of our readers it may be re- 
quisite to add, that they shay see these stoves in 
use at Stratton, Tucker, & Co.'s, 63, King William 
Street, and there learn every particular of pattern, 
price, and management, it being no part of our 
duty to state these particulars. 

PAINTING TRANSPARENCIES. 

(Continued Jrom page 237, and concluded,) 

3. Any scene which may have been selected for 
a transparency, may be painted as a moonlight 
view. The solemn stillness of the .subject, how- 
ever, appear^ to .accord best with a nlin and a sheet 
of water for displaying the reflections. 

In painting a moonlight view of this description, 
the fine gradations of the atmospKeric grey should 
be carefully blended from the extremities towards 
the spot where the moon is to be placed. In the 
case of the paper being very tliin, the perfect form 
of the muon must from the first be preserved clean ; 
while the forms of the Boating clouds mukt be 
carefully attended to so as to render their appear- 
ance natural. On the other hand, when the paper 
is suflicieutly strong ,to allow of it, the forms of 
both the moon and the clouds may be taken out in 
proper gradations after the sky has ltf|||||y)ainted. 
The same difference of management i^^^Ridopted 
with respect to flutterii% streaks of ri||R)n, and 
the play of broken light one the surface of the 
water — where it may ripple round a stone, curl up 
in small waves, or exhibit the changing surface of 
a current, or the tricklings of a rivulet. 

It is most important ‘to remark that, how deep 
soever the tones of moonlight are, there is no real 
black ; for in all cases where there is no light, 
direct or rcfiected, there is always present an aerial 
medium sufficiently luminous to preclude a genuine 
black tint, absolutely opaque, and which in a 
transparent painting cannot, on any account, be 
admitted. i 

In the case of the spray or foliage of trees, good 
opportunity is afforded, in such pieces, for project- 
ing them with characteristic touches on the sky \ 
either to increase a particular effect, or to cover any 
deficiency or mistake which may have occurred in 
the mana^ment of the sky. 

The student should not omit to pay particular 
attention to impart to the clouds, and to the 
reflection of the moon upon the water, &8 natural 
an appearance as possible. The touches on the 
water ought to be made bolder and brighter on ap- 
proaching the front of the picture, in order to 
preserve the keeping. If the nearest part require 
its brightness increased, a few delicate touches may 
be introduced on ike other side of the paper ^ taking 
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care to keep the light subordinate to that given to 
the moon. A few touches may be given to the 
murgins of the clouds nearest to the moon, to 
exhibit the reflected light; in which case it is 
necessary that there be little varnish in the pencil 
in order to make the touches less powerfltl in the 
parts receding to a greater distance from the moon. 

When a moonlight view comes to be varnished, 
the moon may be touched on both 9idea qf ike 
papeVf in order to obtain a greater degree of 
brilliancy. 

^ 4. The rainbow is a subject well adapted for 
transparent painting, and may be introduced into 
any landscape, though some views are better 
adapted than others to set off its effects. In painting 
the rainbow itself it will be re(|uisite to attend to 
the following directions ; — 

The sun must be understood to be at the ba(;k of 
the spectator, and it is necessary to recollect that a 
rainbow is never seen in its highest lustre, except 
upon a grey cloud. In a painting, conserjuently, 
where a rainbow is introduced, ^ each particular 
ought to be rendered subservient to the principal. 

The arch formed by a rainbow is a semicircle, or 
some other smaller segment of a circle, correspond* 
ing to the circumference of the sun, and dependent 
on the falling particles of rain, which reflect the 
tints uniformly in the order of red, the outermost 
color, orange, yellow, green, blue, and violet, ilie 
innermost color. • • - 

As the effect must depend on the rainbow’s being 
well represcnteikin the scene, it may be advisable 
to commence by sweeping the arc with a pair of 
compasses, which will give it much truer than it is 
possible to effect by the hand alone. The centre of 
the arch may be placed a little below tlic horizontal 
line the picture ; and when the width of the 
bow has been determined, so as to correspond with 
the other subjeets of the picture, two lines may be 
swept, within which six varieties of tint have to be 
introduced. • 

Tints of carmine, gamboge, and Prussian blue, 
may now l|||prepared, and trials made with them 
for the ’p^|) 08 e of ascertaining that each U in 
accordance with th^ other in respect of power. 

The red tint must be wasliod in smoothly, so as 
to occupy one -third of the arc from its upper edge, 
softening the tint at the sides as the process goes on. 

The blue tint ahould n^^xt be washed in on the 
lower third of thAire, taking care to soften off the 
edges as in the preceding instance. 

yellow must be laid on the remaining, or 
middle third, and must have the edges softened off 
m a similar manner. , 

If these several softenings off have been managed 
in a delicate manner, it will be seen, that the yel- 
low tint having been passifd over a portion of the 
red tint above and over an equal part of the blue 
below it, that a ^int of orange is the ^irst, and a 
tint of green in the second instance, will have been 
product. The purity and clearness of these two 
tints of orange and of green, will depend in a great 
measure on the correct softening off in the edges of 
the previous tints. 

A teller tint of the red may then be passed 
along the lower edge of the blue, in order to com- 
municate to it the tint of violet, which completes 
the colors of the rainbow. 

If any difficulty should arise in producing these 
several tints by u simple application, they may be 
reduced in power so os not to require being blended 
on the edges. Tlicsg reduced tints must, of course. 


be repeated respectively till the requisite blending 
into each other be effected. 

It must be remembered, that the whole of the 
expanded rainbow must not be painted with equal 
brilliancy, as this is an effect never observed in 
nature, but one part must be much less distinct 
than another. 

When the rainbow itself has been thus painted, 
the cloudy atmosphere may be washed in, according 
as the nature of the composition may indicate. The 
landscape must likewise be painted so os to harmo- 
nize with and give characteristic effect to the scene. 

In applying the varnish, it may be confined tsi 
the more brilliant portion of the rainbow. It will 
be advisable in this case to take bu^a small portion 
of varnish in the pencil, in order that it may be 
gradually exhausted before approaching the less 
brilliant portion of the rainbow. 

5. The effect of fire-light is peculiarly adapted 
for transparencies, and is frequently made choice of 
for this purpose. 

If the subject selected be a distant view of Mount 
Vesuvius, let it be painted expressly to I'Cpresent 
the volcano under two different appearaiutes. 

For the first, let the mountain be represented as 
viewed from the sea, or across the hay of Naples 
under a broad and luminous sky, strongly reflecting 
on the water in front. A number of vessels may 
be introduced in the .sea view, for the purpose of 
enriching the scene. The mountain may be repre- 
sented as retiring in accordance with aerial perspec- 
tive, while it will be a characteristic feature to have 
a streak of smoke issuing from the crater, and gra- 
dually mingling with the atmosphere. 

For the second, in exact agreement with the 
forms of the first, let another be painted on a 
separate piece of paper, exhibiting an eruption with 
flashes of fire exploding from the crater, and bold 
masses of sulphury clouds rolling away, or partially 
hiding a brilliant yellow and fiery red centre. The 
other parts must be subdued with purple or duri- 
colored tints, so as to give the most striking effect 
by contrast to the principal subject. This second 
painting should be done on a slight frame, so that 
it may be attached to the back of the first. 

The varnishing may be confined to the fiery 
portion of the eruption, to its reflection in the 
water in the bay, and to such touches of brightness 
on objects illuminated by the fire-light, according 
as the effects may be naturally indicated. 

In the first or tranquil scene, It will be seen, 
that the great breadth of light around the mountain 
and on the waterf will admit the Colors of the 
second, or eruptive scene, to appear through with 
an effect of considerable power. 

Any additions to the effect of the eruptive fire 
must be introduced into the second painting, so 
that the first may be vietved us a day-light scene, 
while the second, on being applied, will cause the 
whole to appear as a night scene. 

These five subjects, selected from those most 
pommonly painted in transparency, may furnish 
the student with hints that he can improve upon or 
vary as circumstances may require or taste suggest. 

Transparencies may be shown to advantage by 
Igmp or candle-light, and may be elegantly adapted 
to fire screens or haitd screens ; and in numerous 
qther ways may be rendered interesting and instruc- 
tive. 
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ON tHB CAUSE OP THE INCREASE OP 
COLOR BY THE INVERSION OP 
THE HEAD, 

BY SIR BAVIO BREWSTER. 

It has been long known to all artists and tonrUtSi 
that the colors of external objects, and particularly 
of natural scenery, are greatly augmented by viewing 
them with the head bent down and looking back- 
wflurds between the feet, that is, by the inversion 
of the head. The colors of the western sky, and 
the blue and purple tints of distant mountain 
scenery, are thus beautifully developed, The posi- 
tion of the head, however, which I have described, is 
a very inconvenient one ; but the effect may be pro- 
duced, nearly to the same extent, by inverting the 
head so far as to look at the landscape, backwards 
beneath the thighs or left arm. Jltis not easy to de- 
scribe in any precise language, the degree of increase 
which the colors of natural scenery thus receive ; 
but an idea may be formed of it from the fact that 
the colors of distant mountains, which appear tame 
and of a French grey color when viewed with the 
head erect, appear of i^1>rilliant blue or purple tint 
with the head inverted. I am not aware of any author, 
except Sir John Herschd, having attempted to ex- 
plain this phenomenon. He has, if I rightly recollect, 
done this in his work * On Light but whether it is in 
that work or not, 1 remember well, that he ascribes 
the increase of the color to the circumstance that 
the inversion of the head causes the pictures of the 
colored objects to fall upon a part of the retina not 
accustomed to the exercise of vision, and therefore 
less fatigued by the impressions of external objects : 
in the same manner as when we look long at colored 
objects, the brilliancy of their color or of any adja- 
cent object is greatly diminished. An incidental 
observation led me to suspect the accuracy of this 
explanation, and upon inverting the landscape by 
reflection, I found that no increase of color took 
place. I then viewed the inverted landscape with 
the head inverted, and found the color to be in- 
creased as before. Hence, it appears that the increase 
of color is not owing to the simple inversion of the 
object, or to our viewing it under unusual circum- 
stances. That the augmentatiou of tint is not owing, 
as Sir John Herschel supposes, to the impression fall- 
ing upon apart of the retina not so much accustomed 
to receive such impressions, is obvious from the fact 
that the tint is the same upon whatever part of the 
retina the image falls ; and it is easy to see, that the 
very same part of the retina is effected, whether we 
look at an object with the head upwards or down- 
wards, or in any other position, provided we look at 
it directly. In order to acquire some information on 
this subject, 1 requested a friend, who was unac- 
quainted with any theoretical views that had been 
advanced, to make some observations on the change 
of color of distant mountains. The result of these 
was to convince him that the increase of tint arose 
from the protection of the eye from lateral light, 
oiringto the position of the head when Inverted. On 
Atthmitting the opinion io examination, 1 found that 
the tint was not increased by protecting the eye from 
lateral rays, even to a much greater extent than is 
done by the inversion or inclination of the head i and, 
ther^ore; that this could not be the cause of the in- 
crease of color. In this perplexity about the caule 
of the phenoihenon in question, I had ah opportunity 
of observing the great increase of light which tooK 
in an eye in a state of inflammation. This in- 


crease was such; that objects seen by t^ sound 
app^red as if illuminate by twilight, while those 
seen by the inflamed eye, sehmed^ as if they were 
illuminated by the direct, rays of the sun. All 
colored objects had the intensity qf their colors 
proportionally augmented ; and 1 was thus led to 
believe, that the increase of color produced by the 
partial or total inversion of the head, arose from the 
increased quantity of blood thrown into the vessels oi 
the eye-bell,— the increased pressure thus produced 
upon the retina; and from the increased sensibility' 
rims given to the sentient membrane. Subsequesi^ 
observations have confirmed this opinion, and though 
I cannot pretend to have demonstrated' it, 1 hhveno 
hesitation in expressing it as my conviction, that the 
apparent indrease of tint to which I have referred, is 
not an optical, but a physiological phenomenon, h 
this is the case, we are furnished with a principle 
which may enable us not only to appreciate faint 
tints, which cannot otherwise be recognized, but to 
perceive small objects which, with our best telescopes, 
might be otherwjlse invisible. 


MACHINERY. 

The utility of machinery, in its application to ma- 
nufactures, consists in the addition which it makes 
to human power, the economy of time, and in the 
conversien of substances apparently worthless into 
valuable products. The forces derived from wind, 
from water, and from steam are ^ many additions 
to human power, and the total inanimate force thus 
obtained in Great Britain (including the commer- 
cial and manufacturing) has been calculated, by 
Dupin, to be equivalent to that of 20,000,000 la- 
bourers. Experiments have shown that the force 
necessary to move a stone on the smoothed "floor 
of its quarry is nearly two-thirds of its weight ; on 
a wooden floor, three-fifths ; if soaped, one-sixth'; 
upon rollers on the quarry floor, one thirty-second ; 
on wood, one-fortieth. At each increase of know- 
ledge, and on the contrivance of evea new tool, 
human labour is abridged : the man contrived 
rollers quintupled his power over brute matter. The 
next use of machinery is the et^nomy of time, and 
this is too apparent to require illustration, and may 
result either from the increase of force, or from 
both united. Instances of the production of valu- 
able substances from worthless HH^terials are con- 
stantly occurring in all the arts ; and though this 
may appear to be merely the consequence of sden- 
tifle knowledge, yet it is evident that science cannot 
exist, nor could its lessons *be made productive by 
application, without machinery. In the history of 
every science, we find the improvements of its ma- 
chinery, tiie invention of instruments, to constitute 
an important part. The chemist, the astronoiper, 
the husbai^man, the painter, the^sculptor, is such 
only by the application of machinery. Applied 
science in oU its forms, and the fine and useful arts# 
are the triumphs of mind indeed, but gamed through 
the instruipentality of maohin^. The difference 
between a tool and a machine is not capable of very 
precise distinction, nor is it necessary, in apopular 
examination of them, to make any ^tincitiion, A 
tool is usually a more simple machine, and gene- 
rally used by the hand; a machine is a eoipplex 
tool, R collection of tools, and frequently put' ih 
action, by inanimate 'force. All machines are in- 
tended either to produce power, or merdy to trans*. 
nflt pdwer and execute work. , 
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Of the closB of mechanical agents by which n^otion | 
transmitted^— the leveri the the wedge, ' 

—it has been demonstrate that ho power is gained 
By thmr use, however combined^ Whateyer force 
is applied to one part, can only be exerted at some 
other, diminished by friction and other Incidental 
eauses; and whatever is gained in the rapidi^of 
execution, is compensated by the necessity of exert- 
ing additional force, ^hese two principles should 
be constantly borne in mind, and teach us to limit 
our attempts to things which are possible. 

1. Aocnmitating Power* — ^When the work to he 
•done requires more force for its execution than can 
he g^erated in the time necessary for its comple- 
Hon, recourse must be had to some mechanical 
method of preserving and condensing a part of the 
power exerted ^eviously to the commencement of 
the process. This is' most frequently accomplished 
by a fly wheel, which is a wheel having a heavy rim, 
so that the greater part of the weight is near the 
circumference. It requires great power, applied 
for sbme time, to set tills in rapid motion, and 
when moving with considerable vetoclty, if its force 
is concentrated on a point, its eflects are exceedingly 
powerful. Another method of accumulating power 
consists in raising a weight, and then allowing it to 
fall. A man, with a heavy hammer, may strike 
repeated blows on the head of a pile without any 
effect, but a heavy weight, raised by machinery to 
a greater height, though the blow is Iqss frequently 
repeated, produces the desired effect. 

2. Regulating Power* — Uniformity and steadi- 
ness in tiie motion of the' machinery are essential 
both to its success and its duration. The governor, 
in the steam engine, is a contrivance for this pur- 
pose. A vane or fly of little weight, but large 
surface, is also used. It revolves rapidly, and soon 
acqiflres a uniform rate, which it cannot much 
exceed; because any ad^tion to its velocity pro- 
duces a greater addition to the resistance of the air. 
This kind of fly is generally ^sed in small pieces of 
mechanism, and, unlike the heavy fly, it serves to 
destroy, instead of to preserve force. 

. 3. Inereaee qf Velocity.;^Op&ration8 requiring a 
trifling exertion of force may become fatiguing by 
the rapidity of morion necessary, or a degree of 
rapidity maybe desirable beyond the power of mus- 
cuhir action. Whenever the work itself is light, it 
becomes necessary to increase the velocity in order 
to economize time. Thus twisting the fibres of 
wool by the fingers would be a most tedious opera- 
tion. In (he common spinning-wheel, the velocity 
of the foot is moderate, but, by a simple contrivance, 
that of the thread is most rapid. A band, passing 
round a large wheel, and then round a small spin- 
dle, effects this change. This contrivance is a 
common one in machinery. 

4. Diminution qf This is commonly 

xeq^red for the purpose of overcoming great resist- 
ances with small power. Systems of pullies afford 
an example of this v in the smoke jack, a greater 
velocity is produced than is required, and it is 
therefo^ moderated by transmission through a 
number of wheels. 

5. Sjgteading the Action qf a Poree eoferteifw 
a fw minutee over a large JVmc.— This is ‘one of 
the most*commofl and useful employments of 
machinery. The lu^ minute which vr® spend 
daily in winding up piir watches is an expriion pf 
fbree which, by the aid of a tow wheels, to sprW 
over twenty-four hours. A |^at number of 

I 


tomata, moved by springs, may be classed under 
this divtoion. . ' 

6, Raving ' Time in natural OperaHone*^Thv 
process of tanning consists in combining the tan- 
ning principle with every particle of the skin, which 
by the ordinary process of soaking it in a solution 
of the tanning matter requires Itom six months to 
two years. By inclosing the solution with toe hide 
in a close vesstd, and exhausting the air, the pores 
of toe hide being deprived of air, exert a capillary 
attraction on the tan, which may be aided by pres- 
sure, BO that toe thickest hides may be tanned in 
six weeks. The <^eration of bleaching affords 
another example. 

Vfhea the force of large bodies of*men or animals 
is applied, , it becomes difficult to concentrate It 
simultaaeopsly at a given point. The power xA 
steam, air, or water is employed to overcome re- 
sistances which would require a great expense to 
surmount by animal labour. The twisting of the 
largest cables, the rolling, hammering, and cutting 
of large masses of iron, the draining of mines, 
require enormous exertions of physical force, con- 
tinued for considerable periods. Other means are 
used when the force required is great, and the 
space through which it is to act to small. The 
hydraulic press can, by the exertion of one man, 
produce a pressure of 1500 atmospheres. 

8. Executing Operatione too delicate for human 
Touch. — ^The same power which twists the stoutest 
cable/ and weaves the coarsest canvas, may be em- 
ployed to more advantage than human hands, in 
spinning the gossamer thread of the cotton, and 
entwining, with fairy fingers, the meshes of toe 
most delicate fabric. 

9. Registering Operatione. — ^Machinery affords a 
sure means of remedying the inattention of human 
agents, by instruments, for instance, for counting 
toe strokes of an engine, or the number of coins 
struck in a press. The tell-tale, a piece of me- 
chanism connected with a clock in an apartment to 
which a watchman has not access, reveals whether 
he has neglected, at any hour of his watch, to pvdl 
a string in token of his vigilanee. 

10. Economy qf JIfafenato.— The precision with 
which all operations are executed by machinery, and 
toe exact similarity of the articles made, produce a 
degree of economy in the consumption of the ravr 
material which to sometimes of great importance. 
In reducing the trunk of a tree to planks, the axe 
was formerly used, with the loss of at least half toe 
material. The sag produces thin boards, with a 
loss of not more than an eighth of toe material. 

11. The Identity qf the Result. — ^Nothing is more 
remarkable than the perfect similarity of things 
manufiictured by toe same tool. If the top of a box 
to to be made to fit over toe lower part, it may be 
done by gradually advancing the tool of toe sliding^ 
rest ; after this adjustment no additional /tore to* 
requisite in making a thousand boxes. The same 
result appears in all toe arts of printing ; the im- 
pressions from toe same block, or toe same copper- 

late, have a similarity which no labfiur of the 
and cQuld produce. 

12. Accuracy of the Worh.^Thc accuracy with 
which machinery executes its work to, perhaps, 
one of its most important advantages. It would 

, hardly be possible for a very skilful workman, with 
files and polishing substances, to form a perfect 
> cylinder out of a piece of steel. This process, by 
the aid of the lathe and the sliding rest, to the every; 
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day employment of hundreds of workmen. On 
these two last advantages of machinery depends the 
system of copying, by which pictures of the 
original may be multiplied, and thus almost un- 
limited pains may be bestowed in producing the 
model, which shall cost 10,000 tinies the price of 
each individual specimen of its pertectionB* Opera- 
tions of copying take place, by printing, by casting, 
by moulding, by stamping, by punching, with 
elongation, with altered dimensions. A remarkable 
example of the arts of copying lies before the eye 
of the reader in these pages. 1. They are copies 
obtained by printing from stereotype plates. 2. 
Those plates arc obtained (by casting) from moulds 
formed of plaster of Paris. 3. The moulds are 
copies obtained 'by pouring the plaster, in a liquid 
state, upon the moveable types. 4. The types are 
copies (by casting) from moulds of copper, called 
matrices, 5. The lower part of the matrices 
bearing tlie impressions of the letters or characters 
are copies (by punching) from steel punches, on 
which the same characters exist in relief. 6. The 
cavities in these steel punches, as in the middle of 
the letters a, &c., are produced from other steel 
punches in which those parts are in relief. 

PREPARATION OF PIGM13NTS. 

(Resumed from page 222.^ 

GHEENS. 

Oxide of Chrome, — ^This pigment, exists perfectly 
formed in a natural state ; but hitlicrlo it has been 
found in such small quantities that tlic supjily is not 
sufficient for the demands of art. That commonly 
used in painting is an artificial production, which is 
obtained from the decomposition of chromate of 
mercury by the action of heat. For this purjiose 
the chromate is placed in a small graduated retort, 
which is filled with it in the jiroportion- of from 
two-thirds to three-quarters of the vessel’s dimen- 
fiions ; this is placed in a reverberatory furnace, to 
the neck of which a tube is attached, and to the 
outer end of this tube is fixed a sleeve, or bag of 
linen, which is plunged into water to facilitate the 
•condensation of the mercury as it volatilizes. By 
slow degrees the retort is brought to a red heat ; 
the chromate of mercury is then decomposed, and 
changed into oxygen, mercury, and oxide of chrome; 
the oxygen disengages itself in the state of gas ; the 
mercury passes across the linen, and condenses ; 
the oxide of chrome remains ii^tlie receiver ; and, 
after a strong heat of- three-quarters of an hour 
longer, the operation may be considered complete. 

M. Delasatgne has discovered a pracess more 
facile and economic than the preceding for producing 
this oxide of a fine green color, and of a uniform 
intensity. His method consists in calcining, in a 
close crucible, and at a red heat, equal parts of 
chromate of potass and of sulphur ; then to wash 
with lye the greenish mass produced, to dissolve and 
carry off* the sulphate and sulphuretof potass formed 
by the operation : the oxide of chrome then pre- 
cipitates, and is obtained pure after many washings. 
Jt is not requisite that the chromate of potass should 
be crystallized, to take from it by these means the 
oxide of chrome. ^ M, Delasaigne has succeeded 
equally well in producing as fine a color, by calcin- 
ing with the sulphur produced by tlie evaporation, 
given out by the solution of chromate of iron, 
heated with nitre, and which iron he bad previously 


saturated with the weak sulphuric acid, to preci])!- 
tate the silcx and alumine which are often combined 
witli that metal. 

The oxide of chrome is chiefly used in enamel 
painting. It may be employed in oil ; and if this 
but seldom liaiipen, it must be attributed to the 
high price of the color, and also because it has not 
much brilliancy; yet it has more body than any 
other of the green colors ; and this is sometimes an 
advantage,. 

Terra Verte^ or Green Earth. — This substance, 
which is found on Monte Jialdo^ in the vicinity of 


Verona, is an unctuous earth of a pure green tint', 
w'hich grows darker when mixed with oil. Kla^n-oth, 

who analyzed it, found that it contained of 

Silex 

r>3 parts. 

Oxide of iron 

. . . . ; 28 

Magnesia 

2 

Potass 

10 

Water 

0 


99 


The green earth of Cyprus, which he has also 
analyzed, is composed of the same elements, diftt r-. 
ing little in their proportions. There are other 
green earths, called by the mineralogists chlorites, 
w’hich differ fi orn the latter in this respect, — that 
they contain alumine, but no potass. Green earth 
is often mixed with veins of brownish or redd i si i 
ochre, which*, of course, will affect the colors ; but 
there are pieces found of one equal and bright tint ; 
those, therefore, have the prcfcrchec. Rubens has 
availed himself much of this color, not in liis 
landscapes only, but also in his carnation tints in 
his figures of a dead Christ. It is evident that 
much of the glazing is done with terra verte : it is, 
in fact, most useful iii glazing; because, having 
only a thin substance, it can be rendered pale by a 
small portion of white, but in the end it becomes 
darker by the concentration of its molecules. We 
see in the greater p5rt of Alexander Veronese’s 
works, for instaiioe his dying Cleopatra, some demi 
tints, which are too green, and which certainly were 
not so originally ; it, therefore, must be used with 
great caution. It should be ascertained beforehand, 
w^hether a mineral color will, in time, become darker 
than when first laid on the picture. To ascertain 
the fact, it is only requisite to put a drop of oil upon 
one of these colors in their natural state ; and if the 
tone this gives to it should be more intense than 
that which it acquires by being ground up, it may 
fairly be concluded that it will attain to the same 
degree of strength whenever, having completely 
dried, its molecules shall have re-united as closely 
as it is possible. Umber, terra sienna, and terra 
verte, are of this class.^ 

Verdigris, — ^The acetic acid, (vinegar) and the 
protoxide of copper combine in several proportions; 
the only one demanding attention is the above com- 
pound, forming the common verdigris of commerce, 
which is distinguished by the terms French and 
English, the former of which was for many years 
considered to be superior to the latter. The present 
method of preparing verdigris, in this country, is 
by forming nlternate layers of copper pMtes, and 
woollen cloth steeped in acetic acid (the ,pyroiigne- 
ous is generally employed) ; after a short time, the 
plates become corroded by the action of tlie acid, 
this is removed and the process repeated, until Ihe 
plates are tlissolved. The French process differs 
from the preceding by the employment of the stalks 
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and husks of the grapes after the juice has been ex- 
pressed) these being moistened with water or thin 
wine, and kept in a warm temperature, acetous fcr.> 
mentation soon commences; when this has taken 
place, alternate layers of this fermenting mass and 
plates of copper are formed, which are afterwards 
treated in a manner similar to that described above. 
The verdigris of commerce is frequently adulterated 
with common chalk colored blue by sulphate of 
copper. As a pigment it is but little employed at 
the present day by artists, as but little dependence 
can be placed upon it. 

' Crystallized Verdigris^ or Acetate of Copper , — 
This cubstance is combined of acetous acid and 
oxide of copper, to which the chemists have given 
the above appellation. It is prepared by dissolving 
verdigris in distilled vinegar, evaporating it, and 
then crystallizing the solution. 

The painters, who lived at the time when the 
arts were restored in Italy, used this color ; and 
Leonardo da Vinci, in his Treatise on Painting, 
chap, xeix., advises the application of varnish to 
the surface of the color as soon A it is dry ; be- 
cause, being a soluble salt, it would be carried off 
‘wliciicver the picture was vrashed. This color, 
when ground in oil varnish, is not soluble in water, 
but its only use is in glazing. The bright greens 
seen in some old pictures are made by glazings of 
verdigris. Y et it is probable that the ancients knew 
Sch(u*lc’s green, the arseniate of coppur. • 

Sahi’oJo's Green , — The following process for mak- 
ing this color hasjpcen published by it^ discoverer : — 

Dissolve two pounds of sulpliaie of copper in 
eleven j)ints of j)urc (warm) water, in a copper 
vessel : then melt sej)arately, also in warm water, 
two jioiinds of potass and eleven ounces of whit© 
arsenic i)ulvcrized ; when dissolved, the liquid is to 
be fiftercid and changed into another vessel ; the 
wai ni firsj'nical solution is then thrown upon the 
.sulphate of copper, adding only a little at a time, 
stii ring it con.staiitly ; when jtroperly combined, the 
mixture is to be left (juitc .still for some hoars, and 
the color is precij)itated ; the clear liquid is then 
decanted ; upon the residu|jiii some pints of warm 
water are thrown ; this i.*? to be well stirred ; it is 
allowed to settle, aifd is then decanted ; having in 
this way washed the precipitate three or four times, 
it must be passctl through a filter, and when suffi- 
ciently firm it is put into shape and dried upon un- 
sized paper. ® 

The above quantity should produce one pound 
six ounces of dry color. 

By this process, however, we are not certain of 
obtaining the same shade of color ; because the 
potass of commerce does not always contain the 
same quantity of alkali. In such a case there would 
be a waste of either sulphatnv of copper or of potass 
and arsenic. 

To make the rewilts more certain, and not to lose 
any of the materials, the acid of arsenic and the 
sulphate of copper must be combined. For that 
purpose the arsenic should be reduced to powder 
and dissolved in a sufficient quantity of 'sfrater ; the 
solution is then to be mixed wdth a sufficient quan- 
tity of th^ sulphate of copper, one part of arsenic 
to ten of sulphate ; this will not make any preci- 
pitate ; some carbonate of soda or of potass is then 
dissolved ; a very small portion of the arsenicated 
copper is then to be put into a glass, and precipitated 
by one or other of the two alkalies ; the result will 
show whether the shade of color is that required ; 
if it be too yellow (which it will be if the proportion 


of ten of arsenic to one hundred of sulphate be* 
exceeded), a fresh solution, of pure sulphate of 
copper is to be aiided ; the operation may be carried 
on either in a cold or warm state ; if the former, 
the color will be more pale ; if carried on to a high 
temperature, the precipitate will appear like sand, 
and it then crystallizes ; if caustic alkali be used, 
the color becomes very dark and dries hard ; it 
sometimes happens that this color is required to be 
of the greatest intensity. Prepared by this method, 
Scheele's green has a glassy fracture, and is difficult 
to grind ; but if it be soaked in water and afterwards 
allowed to dry gradually in the air, it will split into 
small pieces, and then it can be triturated much 
more readily. » 

In place of soda or potass, the precipitate may be 
made with lime water ; but it requires a very groat 
quantity to •precipitate completely the arsenicated 
solution, but the precipitate will be equally fine. 

Sweinforth and Vienna Green, — For many years 
past there has been a very brilliant green from 
copper, known in commerce by the name of Vienna, 
Brunswick, or Sweinforth green. 

M. Broconnot, having analyzed it, has succeeded 
in preparing it in the following manner 

Six parts of sulphate of copper are to be dis- 
solved in a small quantity of warm water ; then boil 
six parts of the white oxide of arsenic, and one 
part of potass ; mix this solution by slow degrees 
w'ith the first, until the efiervcsccncc is quite gone 
oil*; it soon forms a yellow precipitate, rather dirty, 
greenish, and very abundant ; three parts of acetous 
acid are then to be added, so as to allow a trilling 
excess discoverable by the smell ; by slow degrees 
the volume of the precipitate diminishes, and in a 
few' hours it spontaneously forms a deposit at the 
bottom of the liquor (which is quite discolored) a 
powder of a fine green color, and slightly crystalline; 
the floating liquor is then decanted, and the preci- 
pitate is carefully w'aslied. 

Dr. Liebig has published another process, here 
subjoined, which gives the same result. 

Some distilled vinegar is to be put into a copper 
saucepan, aryl, being heated, one part of verdigris is 
to he dissolved in it ; to this is added a watery solu- 
tion of one part of white oxide of arsenic ; these 
form a prccij)itute of a dirty green tint, which, for 
the bea\ity of the color, must be got rid of ; for this 
purpose an additional quantity of vinegar must be 
added, until the precipitate is again dissolved ; the 
mixture is then to be boiled ; a new precipitate is 
formed in granular crystals of a beautiful green 
color ; the liquid i:9 then drawn off, and the color 
carefully washed. 

If the floating liquor should still coi)jtain an excess 
of copper, some arsenic is to be added ; if only 
arsenic, then acetate of copper, or if it coiltains an 
excess of acetous acid, this will serve to dissolve 
more verdigris. 

Instead of dissolving verdigris in vinegar, crys< 
tallized verdigris will do as well, dissolved in waten 
The color prepared in this way has a blueish shade ; 
if it is required to be more yellow, the arsenic must 
oe increased. ‘ It might also be desirable that it 
should be of a deeper hue : for this purpose a pound 
of potass must be dissolved in water ; add to this 
tefl pounds of the color obtained as above, and heat 
the whole over a moderate fire. The color will soon 
be observed to grow darker, and take the required 
hue ; if boiled too long, it comes near the tint of 
Sctieele's green, but always is superior to it in beauty 
and brightness. The alkaline liquor which remains . 
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lifter the operation may be used in ’ preparing 
Scheele*B green. 

Brunswick Crre^a.— The two following processes 
afibrd two green pigments, which are commonly 
called Brunswick greens, although they bear no 
relation to each other chemically. 

Into any convenient vessel' pour a saturated solu- 
tion of muriate of ammoniai (sal ammoniac) to which 
add shreds or filings of metallic copper ; cork the 
vessel securely, and place it in a warm apartment for 
three or four weeks, during which time a portion of 
the copper will be converted into a green powder ; 
this when separated from the unoxidized copper, 
washed and dried, affords one of the best greens of 
this class. ^ 

The other process is simply that of adding to a 
solution of sulphate of copper, bitartrate of potass, 
(cream/ of tartar) stirring the mixture^ after each 
addition, until the original blue color of the solu- 
tion is destroyed, when the precipitate has settled. 
This, when treated in the usual manner, is an infe- 
rior pigment of the above class. 

Sap >The pigment sap green is obtained 

from the juice of unripe buckthorn berries ; the ex- 
pressed juice is strained and evaporated to dryness ; 
it is not unfrequently mixed withialumina to give it 
body. 

(To he continued.) 

MISCELLANIES. 

Bergamot Oranges . — The Bergamot is a sort of 
citron, the fruit of which is shorter than that bf the 
common citron. The essential oil contained in the 
mis of the peel is very udoriferous and agreeable: 
it is extracted either by pressing the peel between 
the thumb and finger, over a plate of glass placed 
sloping ; or by distillation with water. 

The Italian and French turners are also in the 
habit of cutting a circle just through the peel, and 
carefully stripping it off in two hemispheres, turning 
these inside out and drying them. When dry, they 
are put on a mould, and their figure being corrected 
in a lathe, they are used to line globular boxes : the 
powerful but agreeable scent of the peel is commu- 
nicated to the substances contained in the box. 

Mode qf making Sheet Lead in China . — ^The 
Chinese in manufacturing the thin sheet lead in 
which their teas are imported into this country, 
conduct the operation in an exceeeingly simple man- 
ner. Thc.laminm are hot rolled, as from their 
extreme thinness might he supposed; nor even 
hammered, as the appearance the surfiice might 
indicate : but actually cast at once in the state in 
which we see them. Two men are employed ; one 
of them is seafi&d on the floor with a large flat stone 
before him, with a moveable flat stone at his side. 
Ills fellow-workman stands beside him with a cru- 
cible containing the melted lead ; and having poured 
a sufficient quantity on the slab, the other lifts the 
' moveable stone, and placing it suddenly on the fluid 
. lead, presses it out into a flat and thin plate, which 
^he instantly removes from the stone. A second 
quantity of lead is poured on in a similar manner, 
and a similar plate formed, the process being carried 
dn with singular rapidity. I'he rough edges pf the 
plates are then cut oflf, and they are afterwards 
soldered together for use. Mr. Waddell, a Scotch- 
man, who witnessed the operation in China, appUdd 
a similar method with great success in -the formation 
of thin plates, of sine for galvanic purposes . — Cahu 
net Cyc^iBdia, 


Coloring Afarife,— *The art of coloring marbles 
so as to give them the richest and most beautiful 
tints, has been recently carried to great perfection 
in Italy, by M. Cicari. A solution of nitrate of 
silver penetrates into the marble, and produces a deep 
color. A solution of nitro-muriate of gold penetrates 
about the twelfth part of an inch : it gives a beau- 
tifbl violet purple. ' A solution of verdigi-is gives a 
clear green; solutions of dragon’s-blood likewise 
penetrate marble, giving it a beautiful red. It is 
penetrated to a considerable thickness by all alco- 
holic tinctures of coloring woods, such as Brazil-, 
wood, Compeachy, &.c. The alcoholic tincture of 
cocheuiUe; mixed with a little alum, produces a 
very beautiful bright color, which penetrates far 
into the marble, and makes it resemble the red 
marble of Africa. Orpiment dissolved in ammonia 
quickly dyes marble a yellow color, which becomes 
more vivid the longer it is exposed to the air. The 
solvent which causes the coloring matters to pene- 
trate fai'thcst into the marble, is wax. Verdigris, 
which has been boiled in and applied to mar- 
ble quite hot, penetrates to the extent of nearly 
half-an-inch, and produces a fine emerald. — Bir* ^ 
minghani Journal. 

Pefoai This substance has lately been ex- 
tracted by Wiggers from the root of the Cissampe- 
los Pareira (Pareira brava )^ — a drug which has 
lately been introduced into the English pharma- 
copoeia. 'The root is to be cut into small portions 
and boiled with water acidulated with sulphuric 
acid, three or four times successivelj'* ; the decoction 
is then to be precipitated wi(h carbonate of soda ; 
the brownish grey precipitate is to be washed, dried, 
and boiled again with acidulated water ; the solution 
treated with animal charcoal, filtered and precipitated 
with carbonate of soda ; the yellow resulting pfcci- 
pitate is to be washed, dried, and treated with ether. 
This aifords pure pelosine. It is colorless ; when 
wilier is added to the solution in ether, a yellow 
translucid substance is 'precipitated, winch is pelO’^ 
sine — free frdra water. It is uncrystallizablc, with- 
out smell, sweetish bitter. It is a powerful base, 
.forming salts with sulpliuvic, muriatic, nitric, acetic, 
oxalic and tartaric acids, but npnc of the products 
crystallize. — Athen<Bum, 

Professor Wheatstone, the inventor of the elec- 
trical telegraph which is now at work on the Great 
Western j^ilway, is at present at Brussels, where 
be has been trying the new improvements he has 
introduced in his apparatus. Mr. Wheatstone has 
succeeded in so simplifying his apparatus, that he 
has reduced the number of wires employed to two. 

• They are covered with caoutchouc, and inclosed in 
tubes ; the pnncipal thing to be attendcd'to, is to 
protect them fi'om wet. « The great objection which 
had been previously made to these tdegraphs was 
the difficulty of repairing the wires, in case any 
should be broken or damaged-, as it was supposed 
it would not be possible to tell where the fracture 
was. This difficulty has been somewhat obviated by 
means of a small carriage moved along the line of 
the telegraph. The place where the defect lies is 
indicated by a magnetic needle, which changes its 
position the instant it arrives at the part w)iere the 
connection is broken. Professor Wheatstone con- 
ceives that it is possible to communicate with his 
apparatus between Dover and Calais. He has been 
repeating his experiments at tlie. Brussels observa- 
tory, in the presence of many scientific men.— > 
Inomtor^s Adcocate, 
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cirrriNG the teeth of clock 

WHEELS. 

We are not aware of any book whatever, in which 
is a description of a machine adapted to cut the 
teeth of small wlieels ; such, for example, as those 
belorij^ing to clucks, or such as arc adapted to models 
and other ])ieccs of small machinery ; and as wheel- 
work is so universally wanted, and ready cut wheels, 
if of any unusual descrijUion, so expensive and so 
difficult to procure, especially by those who reside 
at places distant from the metropolis, we doulif not 
that the account of a generally useful machine of 
this description will meet the wants of numerous 
amateurs and artisans, into whose hands our work 
may fall. ^ 

Fig. 1 represents the side view of a wheel-cutting 
machine. 

Fig. 2 shows the same machine seen from the end. 
(the letters are the same in both representations,) 
also the various parts are in a relative proportion to 
each other, supposing them made of wood, the size 
of each, therefore, may be easily obtained — ^tlie 
whole being one- sixth of the size of the machine 
from which the drawings were taken. 

A represents the bed, which consists of two 
cheeks, exactly similar to thd bed of a common 
lathe. H is an upright block of wood, which is 
capable of a steady motion between the clieek.s — it 
may have a wedge or other fastening below it, to keep 
it steady, — when to be set to any particular distance 
it is moved backwards and forwards by means of the 
screw Q, which is turned by the handle R. C C 
represents two arms, fitted to the sides of H by a 
single bolt, which not being screwed very tight, 
allows them and all connected with them, a motion 
up and down, without disturbing B. D D are two 
pieces of wood screwed upon C C, and so bored as 
to allow an axis bearing the large wheel F to turn 
between them — the axis [)assing through one side 
and having a shoulder to it near the haiulle E, and 
borne on a pivot point at the opposite end. G is a 
small wheel worked by the large wh(;el F. The 
same axis that bears the small wheel G, bears also 
the cutter H, which cutter is represented of its 
proper size in Fig. 3, — ^it is of hardened steel, and 
bears teeth like those of a saw, but not above half 
the size shown. It fits on to the axis by means of 
a nut and screw as seen in Fig. 4. The axis itself 
is readily taken off by loosening the thumb screw 
which holds it, it being borne on two pivot points. 
There is a second H in the first figure attached to a 
handle, — this handle is, when the machine is in 
work, to be borne upon with t(le hand, in order to 
bring the cutter tightly down upon the work. The 
spring J is rtfaced. so as to bear up the same parts 
again when the hand is removed from the handle H. 
K is a screw which is to be adjusted so as to limit 
the effect of bearing down the handle, that the teeth 
may be cut all of the same depth. 

A second part of tl>e machine is seen beneath. 
O is a spindle fitting into a socket ; the socket itself 
is merely a bit of wood fixed between the cheeks of 
the machine, with a round hole in it. The spindle 
has a shoulder resting on the socket, and moving 
round with a very steady, equable, and regular 
motion, and bearing with it the dividing plate L, 
and the wheel to be cut P. The way in which this 
last is fixed on is easily seen by the figures. N is 
an upright stud bearing the spring M, which has a 
point at the further end. The dividing plate must 
be graduated *with a certain range of circles, so that 


any particular number of teeth may be cut — for in- 
stance, if one circle contains 120 divisions, it will 
cut wheels of any of the following number; — 120, 
60, 40, 30, 24, 20, 15, 12, 10, 8, G, 5, 4, 3, and 2, 
so also 140 will cut 70, 35, 28, 20, 14, 10, 7, or 5. 

To use the above machine, screw on the wheel 
which is to be cut upon the top of the spindle O. 
Consider the circle of the dividing plate which is to 
be used, and fix it by tlie point of M, at the first 
mark to be used. Now turn the handle R, so as to 
withdraw B to its proper distance, which will be 
seen by bringing the cutter H upon the work, and 
so as to cut away a small portion, when the handle 
H is borne dow'n and the winch E is turned round. 
Thus cut the first tooth carefully to the ‘proper 
depth, and when cut, turn down the screw K till 
it meets and rests upon the bed^A. K and R are 
not to be touched any more during the whole ope- 
ration. To cut a second tooth, turn round the 
dividing plate the proper distance, — fix M in a new 
hole, bear upon the handle II and turn E as before. 
A third, fourth, and all other teeth may be cut in a 
similar inannei^ 

The teeth of the wheels when first cut will present 
the appearanc‘e of those in Fig. 5 — in order to rounrf 
the corners of them, a second cutter is to be sub- 
stituted in lieu of the first ; this being of the shape 
necessary and formed like a file, easily polishes the 
points of the teeth, as by an operation similar to the 
last they are made to pass one by one under it, 

Fig. u, V, and 8, show the points of sucli 
difiereut cutters, as may he necessary for diflereiit 
puiq)oses. * 


CREOSOTE 

Is the most important of the five new chemical pro- 
ducts obtained from wood tar by Or. Rcichcnbach. 
The other four, pnraJfiHV^ cujntme^ piramai\ uinl 
pUtaca!^ have hitherto been applied to no use in the 
arts, and may be regarded at present as mere ana- 
lytical curiosities. 

. Creosote may be prepared either from tar or from 
crude pyrolignious acid. The /;ar must he ^istilled 
till it acquires the consistence of pitch, and at the 
utmost till it begins to oxliale the white vapours of 
paratfinc. The liquor which passes into the receiver 
divides itself into three »l.rata, a watery one in the 
middle, between a heavy and a light oil. The lower 
stratum alone is adapted to the preparation of 
creosote. 

1. The liquor being saturated with carbonate of 

potash, is to be allowed to settle, and the oily mat- 
ter which floats at top is to be decanted off. Wlieii 
this oil is distilled, it aflj^rds at first, products lighter 
than water, which are to be rejected ; but the hea- 
vier oil which follows is to be separated, washed 
repeatedly Itiy agitation, with fresh portions of dilute 
phosphoric acid, to free it from ammonia, then left 
some time at rest, after which it must be washed by 
water from all traces of acidity, and finally distilled 
along with a new portion of dilute phosphoric acid, 
taking care to cohobate^ or pour back the distilled 
product repeatedly into the retort. ^ 

2. The oily liquid thus rectified is colorless ; it 
contains much vreosote^ but at the same eupionp, 
Ac. It must therefore be mixed with potash lye at 
1*12 sp. grav., which dissolves the creosote. The 
cupione floats upon the surface of that solution, and 
may be decanted off. The alkaline so]uti(<a is to be 
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exposed to the air, till it blachens by decomposition 
of some foreign matter. The potash being then sa- 
tm:ated with dilute sulphuric acid, the creosote 
becomes free, when it may be decanted or syphoned 
off and distilled. 

3. The treatment by potash, sulphuric acid, &c., 
is to be repeated upon the brownish creosote till it 
remains colorless, or nearly so, even upon exposure 
to air. It must be now dissolved in the strongest 
potash lye, subjected to distillation anew, and lastly, 
re-distilled with the rejection of Uie first products 
which contain much water, retaining only the fol- 
lowing, but taking care not to push the process too 
far. • 

In operating upon pyrolignious acid, if we dissolve 
effloresced sulphate of soda in it to saturation, at the 
temperature of 167*^ F., the creosote oil will separate 
and float upon the surface. It is to be decanted, 
left in repose for some days, during wliich it will 
part with a fresh portion of the vinegar and salt. 
Being now saturated while hot, with carbonate of 
potash and distilled with water, an oily liquor is 
obtained, of a pale yellow color. I'his is to be 
rectified by phosphoric acid, &.c., like the crude 
product of creosote from tar. 

Creosote is apparently composed of 76*2 carbon, 
7*8 hydrogen, and 16*0 oxygen, in 100 parts. It is 
an oily looking liquid, slightly greasy to the touch, 
void of color, having an acrid burning taste, and 
capable of corro'ding the epidermis in a shorf time. 
It posesses a penetrating disagreeable smell, like 
that of highly smoked hums, and when inhaled up 
the nostrils; causes a fiow of tears. Its specific 
gravity, is 1.0337, at 58° F. Its consistence is simi- 
lar to that of oil of almonds. It has no action 
upon the colors, of litmus or turmeric, but coin- 
munica^'s to white paper a stain which disappears 
spontaneously in a few hours, and ra[)idly by the 
application of heat. 

It boils without decomposition at 308° F., 
under the average barometric •pressure, remains 
fluid at 16° F., ^ a non-conductor of electricity, re- 
fracts light powerfully, and burns in a lamp with a 
ruddy smoky flame. • 

When mixed with w^ter at 58“ F. it forms two 
different edmbinaiions, the first being a solution of 
1 part of creosote in 400 of water * the second, a 
combination of 1 part of water with 10 parts of 
creosote. It unites in all prciportions with alcohol, 
hydric ether, acetic ether, naphtha, eupione, carbu- 
ret of sulphur, &c. 

Creosote dissolves a large quantity of iodine and 
phosphorus, as also of sulphur with the aid of heat, 
but it deposits the greater part of them in crystals, 
on cooling. It combines with potash, soda, am- 
monia, lime, baryta, and oxide of copper. Oxide 
of mercury converts creosote infi a resinous matter, 
while itself is reduced^to the metallic state. ^Strong 
sulphuric and nitric acids decompose it. ^ 

Creosote dissolves several salts, particularly the 
acetates, and the chlorides of calcium and tin ; it 
reduces the nitrate and acetate of silver. It also 
dissolves indigo blue ; a remarkable circumstance. 
Its action upon animal matters is very interesting. 
It coagulates* albumen, and prevents the putrefac- 
tion of butcher’s meat and fish. For this purpose 
these substances must be slieeped a quarter of an 
hour in a weak watery solution of creosote, then 
drained and hung up in the air to dry. Hence 
Ueurhenbach lias inferred that it is owing to the 
presence of creosote, that meat is cured by smoking: 
but he is not correct in jMn ibing the e.ll'ect to the 


mere coagulation of the albumen, since /Artne alone, 
without creosote, will putrefy in the course of 24 
hours, during the heats of summer. 1 1 kills plants and 
small animals. It preserves flour paste unchanged 
for a long time. 

Creosote exists in the tar of beech-wood, to the 
amount of from 20 to 25 per cent., and in crude 
pyrolignious acid, to that of 1^}. 

It ought to be kept in well-stoppered bottles, 
because when left open, it becomes progressively 
yellow, brown and thick. 

Creosote has considerable power upon the nervous 
system, and has been applied to the teeth with ad- 
vantage in odontalgia, as well as to the skin in 
recent scalds. But its medicinal aniP surgical vir- 
tues have been much exaggerated. Its fiesli-pre- 
serviiig quality is rendered of little use, from the 
difficulty of removing the rank flavor wliich it im- 
parts. 


^ PRINTING FINE WOOD CUTS. 

As the method of printing engravings on w'ood, here 
described, applies to what is termed fine printing, it 
may be as well in the outset to define wliut is nieunt 
by this expression, in its application to this subject. 

Fine printing, in this point of view, is the art of 
obtaining impressions from «n engraving on wood, 
of the surface and the surface only, so as to produce 
the effect which the artist inteiKled, in tlie highest 
state of perfection. 

After putting a block on the press, the workman 
ought to be very gentle in the pull for the first im- 
pression, to prevent an accident, which has fre- 
quently occurred from thoughtlessness in this par- 
ticular, by making the pull too hard, and crushing 
some of the lines ; by avoiding this he will be safe, 
and can proportion his )mll to the subject, lie 
should also examine, previous to pulling, that there 
be nothing on the block — no pins that he may have 
for his tympan sheet, nor any needle with which he 
may have been taking out a pick. — Such accidents 
have happened, and caused great trouble to the en- 
graver, as w^ell as loss of time and disappointment ; 
besides entailing a character of carelessness on the 
printer. 

Neither the pressure nor the impression in an 
engraving on wood should be uniformly equal : if 
they be, the eflect that is intended to be produced 
by the artist will faU ; and instead of light,, miildle 
tint, and shade, an imp\|%ssion will be produced tbuc 
possesses none of them in perfection ; some parts 
will be too bard and black, and other ]^arts have 
neither pressure nor color enough, with obscurity 
and roughness, and without any of the mildness 
of the middle tint, which ought to pervade great 
part of an engraving, and on which the eye re- 
poses after viewing the strong lights'and the deep 
shades. 

To produce the desired effect, great nicety and 
patience arc required in the pressman ; a single 
thickness of thin India paper, which is the paper I 
would always recommend to be used as overlays for 
engravings, is frequently required over very small 
parts, *with the edges of it scraped down, for it is 
advisable that the overlay should never be cul on the 
edges, *but, even where great delicacy of shape is not 
required, that it should be torn into the form 
wanted, which reduces the thickness of tlie edges, 
and causes the additional pressure to blend with the 
surrouiiiliiig j)aits. • 
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Particular parts of the impression will frequently 
come up much too strong, and other parts too weak ; 
it will then be necessary to take out from between 
the tympana a thickness of paper, and add an addi- 
tional tympan sheet, cutting away those parts that 
come off too hard, and scraping down the edges ; 
scraping away half the thickness of a tympan sheet 
in small parts that require to be a little lightened 
will improve the impression. 

The light parts require little pressure, but the 
depths should be brought up so as to produce a full 
and firm impression. 

If a block be hollow on the surface, underlaying 
the hollow part will bring it up better than overlay- 
ing it, at least so much that it shall only require a 
thickness or twp of paper as overlays. If a block 
he too lowj it is advisable to underlay it, for the pur- 
]io»e of raising it to the proper height, in preference 
to making use of overlays, for they act in some mea- 
.sure as blankets, being pressed into the interstices, 
and rendering the lines thicker than in tlie engraving. 

It will be necessary sometimes, when the surface 
of the block is very uneven, to tear away parts of 
the paper in the tympan, to equalise the impression 
where it is too hard. 

The pressman will find it convenient to pull a few 
impressions while he is making ready, on soiled or 
(la.’^aged India paper, for out of these he cau cut 
overlays to the precise shape and size that is wanted, 
us he will constantly find it necessary to do so in 
instances where great accuracy is required in over- 
laying particular portions ; and in these instances 
he cannot well do without a sharp penknife and a 
pair of good small scissars. A bne sharp bodkin 
and a needle or two, to take out picks, are also 
needful $ but he should be particularly careful in 
so using ihein as that he did no injury. The best 
way to avoid this is to draw the bodkin or needle 
point cautiously in the direction of the lines. 

Engravings that are in the vignette form require 
great attention to keep the edges light and clear, 
and in general it is necessary to scrape away one or 
two thicknesses of paper, in order to lighten the 
impression and keep it clean ; for the edges being 
irregular, and parts, such as small branches of trees, 
leaves, &c. straggling, for the purpose of giving free- 
dom to the design, they are subject to come off too 
hard, and are liable to picks, which give great trou- 
ble, and are difficalt to be kept clear of. Bearers 
letter-high placed round the block, if they can be 
applied without the balls touching them, will be 
found advantageous ; if they cannot, pieces of reg- 
ie! , pasted on the frisket in the usual way, aud tak- 
ing on the furniture, must be ^Substituted, but the 
high bearer is to be preferred where it can be 
adopted ; these bearers equalise the pressure on the 
surface of the engraving, and protect the edges from 
the severity of the pull, which is always injurious to 
the delicacy of the external lines. They also ren- 
der the subject more manageable, by enabling the 
))ressman to add to, or diminish, the pressure on 
particular parts, so as to produce the desired effect. 

When great delicacy of impression is demanded 
in a vignette, it will be found beneficial, after the 
engraving is beat with ink, to take a small ball with- 
out ink, and beat the extremities : this will not only 
take away any sujierfluity. of ink, but will be u 
means of preventing picks, and give to the edges 
lightness and softness, particularly where distanc< 2 S 
are represented. 

If the extremities are engraved much lighter ^han 
the central parts, underlays should be pasted on the 


middle of the block, which will give a firmer im- 
pression to those central parts of the subject ; it 
would save trouble to cause the block to be a litUe 
on the face, as it would give facility iu obtaining a 
good impression. 

When highly finished engravings on wood are 
worked separately, woollen cloth, however fine, 
should never be used for blankets, as it causes too 
much impression ; two thicknesses of stoutish hard 
smooth paper, in lieu of it, between the tympans is 
better; sometimes even apiece of glazed paste- 
board is used inside the outer tympan. The parch- 
ments ought to be in good condition, stretched tight, 
of a smooth surface, thin, and of regular thickness, 
so as to enable the pressman to obtain an inipres- 
sion as nearly as possible from the surface oidy of 
the engraved lines. 

It is indispensably necessary that the balls should 
be in the best order, the same as for the finest work ; 
and the pressman should be very particular in tak- 
ing ink, distributing his balls, and beating the 
block well, otherwise he will not obtain clear, uni- 
form good impressions. If the block be small, 
and it is worked by itself, he will find that he can 
take ink more uniformly in small quantities, by 
first taking ink with a pair of regular sized balls, 
and distributing, and then taking ink from tliem to 
work his cut with ; aud this more particularly if he 
be using a pair of small balls. For this work he ought 
always to have the best ink that can be procured. 

A large wood cut left on the press all night is 
very apt to warp ; when this happens, a good me- 
thod to restore it to its original fiataess is to lay it 
on its face upon the imposing stone, with a few 
thicknesses of damp paper underneath it, and to 
place the fiat side of a planer upon it, and four or 
five octavo pages of tied-up letter ; in the course of 
a few hours the block will be restored to its original 
fiatness. This method is preferable to steeping the 
block in water, which has been frequently practised ; 
for the steeping swells the lines of the engraving, 
and consequently affects the impression to a much 
greater extent than this operation. H)r retaining 
the original effect, as it came from the hands of the 
artist, I would carefully prevent the block ever being 
wet with water, and, when it ha^ been w'ork^d in a 
form with types, would take it out hefoi*e the form 
was washed. 

To prevent this warping during the dinner hour 
or the night, turn the tymipan down upon the form, 
run the carriage in, and pulling the bar handle home, 
fasten it to the near cheek by the catch, where there 
is one, or else by a chain or rope, or by a sbiy to 
the bar from the off-cheek ; in iron presses this way 
ois efficacious. 

However long a time boxwood may be kept in 
the log, it will always twjst and warp when cut into 
slices for engraving, on account of fresh surfaces 
being exposed to the air : large blpcks may be re- 
stored to their flatness by laying them on a plane 
surface, with the hollow side downward, without any 
weight on them, in the course of a night. 

When only a few proofs are wanted from an en- 
graving, good impressions may he obtained with 
little trouble on India paper laid over it, and pulled 
without the tympan. This observation applies to 
small cuts, and those of a moderate size ; Jf proofs 
are wanted from large ones, it will be found advan- 
tageous to put the India paper for a few minutes 
into a heap of damp paper. 

A tine ongraviiig on wood should never be brushed 
ovpr w/ith lye : the bc&t method^that 1 liave found in 
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tiracticC) is to wipe the ink off with a piece of fine 
woollen cloth damped with spirits of turpentine ; and 
if it should get foul in working, to clean with a 
sdftish brush and spiiits of turpentine. It will be 
found in practice that spirits of turpentine take off 
the ink quicker, and affect the wood less, than any 
other article used ; and the facility with which the 
block is again brought into a working state, more 
than compensates for the trifling additional expense 
incurred, as nothing more is required than to wipe 
the surface dry, and to pull two or three impressions 
on dry w'aste paper. 

The engravers always show an impression when 
the block is taken home to their employer ; and this 
imprdlision is taken in a manner, where the subject 
is not of a large size, such as to produce a superior 
effect to what a printer can with a press, when he 
has a number to So, which are generally worked in 
a form with types, and his price so low for printing, 
as not to enable him to do justice to the subjects. 
This causes great dissatisfaction to his employer, 
and he is unable to remedy the grievance ; for the 
engraver’s proof is obtained by meaqs of a burnisher, 
with one thickness of paper in addition to that 
printed on, so that he can examine each part to 
bring it up where it is required, and leave the others 
as delicate as he pleases : he thus obtains an im> 
pression from the surface only, perfect in all its 
jiarts, with the best ink that can be procured ; while 
the printer gives dissatisfaction, because be cannot, 
in the way of trade, perform impossibifilies. 

Papillon, in his work on Engraving on Wood, 
published in complains of a plan nearly 

similar being adopted by the French engravers, with 
which he finds gieat fault. The following is a 
translation of the passage : — 

* Sonic engravers on wood have the knack of fa- 
briciitiug the proofs of their engravings far more 
delicately, and in a more Haltering manner than they 
really ought to be ; and this is the means they 
make use of — they fii'ct take off two or three, in 
order to adjust one of ♦^hem to their fancy, and 
which they think will favour tiieir imposition ; hav- 
ing selected it, they only beat anew the parts of the 
block charged with shadei^and the deeper strokes, 
in such a manner, that the lighter' ones, distances, 
&e. binng only lightly covered with ink, in as far as 
not being touched in the new lieating, they retain 
no more than what was left by the preceding im- 
pression ; the result is, tlflit the new proof comes off 
extremely delicate in those places, and appears 
pleasing to the eye ; but when this block is printed 
in conjunction with the letterpress, the impressions 
then appear in their natural state, and totally differ- 
ent from that which they presented on delivery of 
the work. The strokes are of one equal tint, hard, 
and devoid of softness, and gthe distances are often 
less delicate than the foregrounds. I shall risk little 
by saying that aU the three Le Suers Jiave made 
use of this trick.’ 

The pressman will find it an advantage, if It be 
necessary to do full justice to an engraving, to have 
a good impression from the engraver, and place it 
before him as a pattern, and then arrange the over- 
lays, &c., till he produces a facsimile in effect; but 
the mosf valuable lesson will be when he can obtain 
the assistance of the artist at the press side, to 
direct him in making ready the cut ; and 1 would 
advise him by no means to be impatient at the tedi- 
ousness of the operation, as he will obtain more in- 
formation how U) produce a fine impression by this 
than by any other m^s. It will also instruct him 


how to meet the wishes of the draftsman and the 
engraver, with regard to effect in a way superior to 
any other ; and will, with care and attention, ulti- 
mately lead him to excellence in printing engravings 
on wood. — Savage^ s JOictiomrg qf Printing, 


HARDENING OF FILES. 

This is the last and most important part of file 
making. Whatever may be the quality of tlie steel, 
or however excellent the workmanships if it is not 
well hardened all the labour is lost. 

I'hree things are strictly to be observed in hard- 
ening ; first, to prepare the file on the surface, so 
as to prevent it from being oxidateik by the atmo- 
sphere when the file is red hot, which effect would 
not only take off the sharpness of the tooth, but 
render the 5vhole surface so rough that the file 
woald, in a little time, become clogged with the 
substance it had to work. Secondly, the heat ought 
to he very uniformly red throughout, and the water 
in which it is quenched, fresh and cold, for the pur- 
pose of giving it the proper degree of hardness. 
Lastly, the manner of immersion is of great import- 
ance, to prevent the files from warping, which in 
long thin files is very difficult. 

The first object is accomplished by laying a sub- 
stance upon the file, which when it fuses, forms as 
it were, a varnish upon the surface, defending the 
metal from the action of the air. Formerly the 
process consisted in first coating the surface of the 
file with ale grounds, and then covering it over with 
pulverised common salt, (muriate of soda.) After 
this coating became dry, the files were heated red 
hot, and hardened ; after this, the surface was lightly 
brushed over with the dust of coke, when it ap- 
peared white and metallic, as if it had not been 
heated. This process has lately been improved, at 
least so far as relates to the economy of the salt, 
which from ihc quantity used, and the increased 
thickness, had he<;oiiie a serious object. Those who 
use the iinpiovcd method are now consuming about 
one-fourth the quantity of .salt used in the old method. 
The process consists 'v dissolving the salt in water 
to saturation, which is about three pounds to the 
gallon, and stiffening it with ale grounds, or with the 
cheapest kind of flour, such as that of beans, to 
about the consistence of thick cream. The files re- 
quire to be dipped only into this substance, and 
immediately heated and hardened. The grounds or 
the flour are of no other use, than to gi^e the mass 
consistence, and that means to allow a larger 
quantity of salt to be laid upon the surface. In 
this method, the salt forms immediately a firm coat- 
ing. As soon as the water is evaporated, the whole 
of it becomes fused upon the file. In the old me- 
thod the dry salt was so loosely attached to tlie file 
that the greatest part of it was rubbed off into the 
fire, and was sublimed up the chimney, without 
producing any effect. 

The carbonaceous matter of the ale grounds is 
supposed to have some effect in giving hardness to 
the file, by combining with the steel, and rendering 
it more highly carbonated. It will be found, how- 
ever, upon experiment, that vegetable carbon does 
nbt combine with iron, wkh sufficient facility to 
produce any effect, in the short space of time a file 
is'heating, for the purpose of hardening. Some file 
makers are in the habit of using the coal of burnt 
leather, which doubtless produces some effect ; but 
the carbon is generally so ill prepared for the pur* ^ 
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pose, and the time of its operation so short, as to 
render the result inconsiderable. Animal carbon, 
when properly prepared and mixed, with the above 
hardening composition, is capable of giving hardness 
to the surface even of an iron file. 

This carbonaceous matter maybe readily obtained 
from any of the soft parts of animals or.from blood. 
For this purpose^ however, the refuse of shoemakers 
and curriers is the most convenient. After the vo- 
latile parts have been distilled over, from an iron 
still, a bright shining coal is left behind, which, 
when reduced to powder, is fit to mix with the salt. 
Let about equal parts, by bulk, of this powder, and 
muriate of soda be ground together, and brought to 
the consistence of cream, by the addition of water. 
Or mix the powdered carbon with a saturated solu- 
tion of the salt, till it become of the above consist- 
ence. Files which are intended to be yery hard, 
should be covered with this composition, previous 
to hardening. All files intended to file iron or steel, 
particularly saw files, should be hardened with the 
aid of this mixture, in preference to that with the 
dour or grounds. Indeed, it is probable, that the 
carbonaceous powder might be used by itself, in 
point of economy, since the ammonia of hartshorn, 
obtained by distillation, would be of such value as 
to render the coal of no expense. By means of this 
method the files made of iron, which, in itself, 
is unsusceptible of hardening, acquire a super- 
ficial hardness sufficient for any file whatever. 
Such files may, at the same time, be bent into any 
form ; and, in consequence, are particularly useful 
for sculptors and die-sinkers. 

The next point to be considered is the best me- 
thod of heating the file for hardening. For this 
purpose a fire, similar to the common smith’s fire, 
is generally employed. The file is held in a pair of 
tongs by the tang, and introduced into the fire, con- 
sisting of very small coke, pushing it more or less 
into the fire for the purpose of heating it regularly. 
It must frequently be witlidrawn with the view of 
observing that it js not too hot in any pait. When 
it is uniformly heated, from the tang to the point, 
of a cherry red colour, it is fit to quench in the 
water. At present an oven, formed of fire-bricks, 
is used for the larger files, into which tlie blast of 
the bellows is directed, being open at one end, for 
the purpose of introducing the files and the fuel. 
Near to the top of the oven arc placed two cross 
bars, on which a few files are placed, to be partially 
heating. In the hardening of heavy files, this con- 
trivance affords a considerable saving, in point of 
time, while it permits them also'io be more uni- 
formly and thoroughly heated. 

After the file ig properly heated for the purjiose 
of hardening, in order to produce the greatest pos- 
sible hardness, it should be cooled as soon as pos- 
sible. The most common method of efiecting this 
is by quenching it in the oohiest water. Some file- 
makers have been in the habit of putting dillerent 
substances in their water, with a view to increase 
its hardening property. Tlie addition of sulphuric 
acid to the water was long held a great secret in the 
hardening of saw files. After all, however, it will 
be found, that clear spring water, free from animal 
and vegetable matter, and as cold as possible, is the 
best calculated for hardening files of every descrip- 
tion. ' 

In quenching the files in water, some caution 
must be observed. All files, except the half-round, ' 
siiould be immersed perpendicularly, as quickly as | 
possible, so that the up])er part shall not cool. ■ 


This management prevents the file from warping. 
The half-round file must be quenched in the same 
steady manner ; but, at the same time that it is 
kept perpendicular to the surface of the water, it 
must be moved a little horizontally, in the direction 
of the round side, otherwise it will become crooked 
backwards. 

After the files arc hardened, they are brushed 
over with water, and powdered cokes, when the sur- 
face becomes perfectly clean and metallic. They 
ought also to be washed well in two or three clean 
waters, for the purpose of carrying off all the salt, 
which, if allowed to remain, will be liable to rust 
the file. Tliey should moreover be dipped into 
lime-water, and rapidly dried before the fire, after 
being oiled with olive oil, containing a little oil of 
turpentine, while still warm. They are then 
finished. 


APPLICATION OF THE PHYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 
MANUFACTURES. 

BY M. BBCaUKREL* 

In the rapid whirl which, at the present period, 
bears along the mental powers — in the midst of our 
most sober daily concerns — every one wishes to be 
initiated into the mysteries of natural pliilosophy, and 
is eager for ilisu>veries in physics and in chemistry, 
especially when they promise useful applications to 
the arts and manufactures. It is tooliseovcries of 
this nature that 1 wish to cull your attention : 
happy if I am enabled to demonstrate to you that 
the numerous investigations which have givtm rise 
to them, may sometimes contribute to the public 
good: but, before explaining them, permit me fco 
offer a few remarks concerning experiments in 
general. 

Without the art of experimenting, physics, and 
chemistry, whose alliance has been productive of 
such great results, could not exist : but since it has 
been brought to perfection, nothing has been able to 
arrest their progress : however, to render the study 
of physics popular, it must be presented free from 
every obstacle. ‘ 

When a young man sees, for the first time, the 
instruments used in the study of physics, the finish 
of whose ornaments frequency contends with their 
precision, he should ask himself whether this science 
may not be cultivated, with the hope of extending 
its limits, without having at his disposal the means 
of acquiring similar instruments. This single idea, 
if Jbe has no other guide than himself, would be suf- 
ficiq^it to deter him from devoting himself to a study, 
for which, before seeing a physical cabinet, he felt 
a decided inclination. Bui if be consult the works 
of the ))hilosophers who have studied, fathomed, 
and analysed tiutural phenomena, from Galileo to 
the present time, he will be convinced that the 
greatest discoveries, with the exceptions, however, 
of those which require very accurate measures, have 
most frequently been made with instruments formed 
of the first objects which could be procured, and 
which are always at the disposal of him who kaows 
how to investigate nature. Among a thousand in- 
stances 1 may mention the following : — 

Galileo, at the age of eighteen, discovered the 
isochrouism of the oscillations of the pendulum, by 
observing the periodical and regular motion of a 
lamp suspended from the roof ot the church of Pisa^ 
his native place. 
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Torricelli discovered the pressure of the atmos- 
phere by means of a glass tube closed at one end, 
iille^l with mercury, and reversed in a bath of that 
metal. 

Franklin, in order to establish the identity of 
lightning with electricity, sent up a kite into the 
atmosphere. 

Volta constructed the most admirable instrument 
which the physical and chemical sciences possess, 
with discs of silver, and little round pieces of damp 
cloth disposed in columns. 

Hatiy, by the aid of a knife and a kind of coarse 
compass, was enabled to find the ciystalline system 
of eoery mineral substance, and consequently its 
molecular constitution. 

Finally, do we apply physics to the study of natu- 
ral phenomena ?* Nature herself becomes the labo- 
ratory, and we have, as instruments, the various 
objects profusely diffused over the surface of the 
globe. By simplifying the means of invest!, 
gation, the study of physics is rendered less difficult; 
time is saved, and thus, life is doubled. 

In the explanation of works, the^same simplicity 
should be kept up : for history teacheth us that the 
^scientific career of a man frequently is reduced to 
a few general facts. Detailed works, executed to 
arrive at these facts, remain laid aside in scientific 
repertories, and may be compared to scaffoldings 
erected in order to raise a building, which, the edi- 
fice once finished, are pulled down. ^Hetice it is 
that the scientific life of a man may be summed up 
in a few words ;*but these few words express eternal 
truths, imperishable monuments of the genius which 
discovered them. Thus, Kepler is known by his 
three famous laws, the fruit of more than twenty 
years’ labor, and which, in immortalizing him, 
servqd Newton as data to find the laws of gravita- 
tion, whose action extends all over the universe. It 
is thus, also, that Newton himself shines forth with 
brilliant lustre, as having discovered the composi- 
tion of light, and the laws depending on it ; and 
Volta, as having constructed the pile ; that QSrsted 
acquired great renown by having discovered the 
action exercised on a magnetic needle by an electric 
current, and Malus^ for the discovery of the po- 
larization of light, by means of reflection. 

In order to obtain such great results, which may 
be expressed in few words, experiments must often 
be multiplied ad and a host of detailed 

facts must be taken into consideration which pass 
unnoticed in the world. 

8uch are the general principles which should di- 
rect the philoso])her in his tedious investigations. I 
now arrive at less general questions. 

Every branch of physics has had its phases of 
.glory, its times <4 repose,' and its recrudescences, 
which, by turns, have extei^ded its limits. Since 
nearly half a century, electricity has made rapid 
j)rogress, and one cannot tell where its discoveries 
will stop, which are all stamped with the illustrious 
name of Volta. 

In Europe, and, I may even say, in all parts of the 
world, there is an emulation among all pliilosophers 
to extend its dominion, which cannot fail to produce 
the must i)cucficial results, as will be seen from the 
■discoveries made within the last few years. 

All bodies in nature are formed of homogeneous, 
■or heterogeneous particles, kept at greater or less dis- 
tances, by the action of forces, the agents of which 
are found in the spaces which separate them : these 
forces arc, in unorganized bodies, heat, electri- 
city, affinity, and cohesion ; and, in organized 


bodies, those which preside over the phenomena 
of life, and whose principle escape investigation. 
It is, therefore, in these intermolecular spaces that 
the most mysterious, and I may add the most sub- 
lime phenomena of nature are operated. If the 
particles lose their natural position of equilibrium 
by any cause whatever, there results a host of phy- 
sical and chemical effects. To study the molecular 
constitution of bodies, with respect to the forces 
which govern this constitution, these forces are taken, 
separated, and put successively in the presence 
of the material particles, in order to determine the 
mode of action of each in their mutual relation. It 
is then recognized, that if electricity he not the first 
cause of heat and affinities, it is, at* least, indispen- 
sable to their production, each of these forces being 
unable to exist without it. 

(To be emtinued.) 


FUMIGATING APARTMENTS. 

BY PROVESSOB VARADAY. 

I WAS called on to direct and superintend the fumi- 
gation of the General Penitentiary at Milbank, in 
doing which some prccautipns and arrangements 
suggested themselves, which I have thought might 
be usefully made known for the information of those 
who may have occasion to apply, disinfecting agents 
to the purification of buildings, either large or small. 

On examining a building to be fumigated, it is 
necessary to estimate the surface exposed to the in- 
fectious vapours, as well as the capacity of the 
structure. When the air of a place is impregnated 
with infectious matter, the surface of the walls, &c., 
will absorb more or less of it in proportion as it is 
more or less extensive, as it approaches nearer to, or 
is farther from, the Source of infection, and also in 
some degree according to its nature. 

The general arrangement of the Penitentiary was 
favorable to its complete and perfect fumigation ; 
for, though of great magnitude, yet its division into 
smaller parts, as galleries, towers, staircases, &c., 
most of which were glazed, and all of which could 
be closed by doors, so as to separate tliem from each 
other, rendered the successive application of the 
means employed easy and convenient. 

After deciding upon fumigation by chlorine, the 
next object was to ascertain the most favorable mode 
of applying it ; and I was desirous for many reasons 
of obtaining a gradual and successive development 
of the disinfecting afent, rather than a sudden and 
short one. The latter mode, though it would have 
filled the building at once, and probably very effec- 
tually, yet would seriously have incommoded the 
operators, and would also soon have disappeared in 
consequence of absorption by the limed walls, and 
from dissipation through apertures that would in- 
evitably remain unclosed in different parts of the 
building: whilst the former mode by continually 
supplying the disinfecting agent to the atmosphere 
of the place for a length of time, would enable it 
better to act on the bedding, clothing, and other 
articles left in the cells, and allow it also more per- 
fecl;ly to penetrate to every part of the building 
itself. 

The materials used were those generally employed, 
namely, common salt, oxide of manganese in pow- 
der, and oil of vitriol. Upon making experiments 
with these substances as furnished by the dealer for 
the fumigation, 1 fpund that a mixture of one part 
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(by weight) of common salt, and one part of the 
oxide of manganese, when acted upon by two ports 
of oil of vitriol previously mixed with one part (by 
weight) of water, and left till cold, produced the 
best results. Such a mixture made at temperatures 
of 60^ Fahr. liberated no muriatic acid ; but in a 
few minutes b^gan to evolve chlorine, and continued 
to do so for four days. When exapnined on the fifth 
day, and urged by heat, so as to cause the liberation 
of all the chlorine that could be afforded by it, only 
a small proportion was obtained. Such a mixture 
may therefore be considered as having liberated its 
chlorine gradually but perfectly, without the appli- 
cation of any extraneous heat ; and is therefore very 
proper for extensive fumigation. 

The vessels in which the mixture is to be made 
should be flat, and such as, being ecqnomical, are 
least acted on by the chlorine or acid. Common 
red pans were used in the Penitentiary ; for many 
being required at once, better earthenware would 
have been too expensive. They held each about 
four quarts. 

Preparatory to the fumigation, a quantity of the 
salt was turned out, the lumps broken down by a 
mallet until the whole was in powder, and then an 
equal weight of tlie oxide of manganese added, and 
the whole well mixed: Tliye acid and water were 
mixed in a wooden tub, the water being put in first, 
then about half the acid added, stirring at the same 
time. When the heat produced had been dissipated, 
which happened in a few hours, the rest of the acid 
wag added, stirring as before, and the whole left till 
«old. The men used measures in mixing the acid 
and water, and were told to take rather less of water 
than of acid, nine measures to ten being nearly the 
quantities required. Any slight departure from 
these proportions would be of no consequence. The 
{pans were then charged, each with about 31 lbs. of 
the mixed salt and manganese, and distributed at 
proper intervals along the galleries, &c., care having 
been taken previously to close the doors and win- 
dows, and to stop with mats or rugs all apertures 
to which access could be had, especially key-holes, 
through which there was any draft. The diluted 
acid being cold, was then carried in cans or jugs, 
and measured out in the proportion of 4 libs, to 
each pan, the mixture ,being well stirred with a 
stick, and left to itself. This was done without any 
inconvenience to the operator, except when the acid 
was applied too warm : there was abundant time to 
go from pan to pan, and to close the various galle- 
ries in succession. On entiling a gallery a few 
minutes after it had been thus treated, the general ^ 
difTusioxi r the chlorine in the atmosphere was 
sufBcienf^y evident. In half an hour it was often 
almost impossible to enter, and frequently on look- 
ing along the gallery (150 feet in length), the yellow 
tint of the atmosphere could easily be perceived. 
Up to the fifth day the odour of the chlorine could 
generally be observed in the building. After the 
sixth the pans were removed, though sometimes 
with difficulty, to be emptied and used elsewhere ; 
and the place fumigated, had its windows and doors 
thrown open. 

It was estimated that the charge of each pan 
would yield about 11b. of chlorine, or 5^ cubical 
feet. The whole quantity of materials used vas 
7001bs. of coiiniion salt, 700lt)s. oxide of manganese, 
and ISlbs. of oil of vitriol. The space requiring 
fumigation ‘amounted to nearly 2,000,000 cubical 
' feet, and the surface of walls, fiours, ceilings, &c., 
exclusive of furniture, bedding, &c., was about 


1,290,000 square feet. This surface was princi- 
pally stone and brick, most of which had been lime- 
washed. The space was divided into 72 galleries of 
150 feet each in length, and towers, passages, cha})el, 
&c., equivalent to about 13 galleries more. The 
number of cells, rooms, dec., was nearly 1200. 

It was desirable for many reasons that the Peni- 
tentiary should be fumigated in the most unexception- 
able manner, and the means employed were therefore 
applied to an extent probably far beyond that requir- 
ed for the destruction of any miasmata tliat might be 
within it. The proportion of chlorine evolved to the 
size and surface of the building may be considered 
therefore as sufficient for a case of the most excessive 
kind ; and, though the limits are guessed at rather 
than judged of by any well-fofinded rule, yet I 
should consider from one-half to one-fourth of the 
chlorine as quite sufficient for any of the usual 
cases where fumigation is required. 

MISCELLANIES. 

Electrical Clocks — A German artist, now in Lon- 
don, is about to take out a patent for the invention 
of a clock worked by electricity. Tlie machine, 
which is remarkable chiefly for its extreme simplicity, 
is composed only of a pendulum, one large wheel, 
two escapements, and a quadrature. Such are the 
visible pnrts\ We must suppose, however, that a 
pinion and a wheel form the communication between 
this great wheel and the (piadrati^re, though these 
are not to be seen. The pendulum at each vibration 
causes one of the escapements to advance the great 
wheel one tooth, which after this movement has 
a pause, making the dead second. As there is no 
metallic power to set the machine going, find, 
on examining, what keeps up the motion — that the 
pendulum (which is almost out of proportion with 
the clock) descends into a case, and there, at each 
vibration, the ball or 'body, which is furnished with 
a coiiductor, approaches alternately two poles, to 
which voltaic piles supply their portion of electricity^ 
so that the pendulum,, when once put in motion, 
retains it by means of the electricity alternately 
drawn from the two poles. There can be no doubt 
that other interesting results may be obtained by 
employing the electrical fluid as a motive power, 
however slight the powe;{; which such an agent may 
seem capable of communicating . — Morning Post. 

Adhesion of Glue. — Mr. Bevan has found that 
when two cylinders of dry ash, 14 inches in dia- 
meter, were glued together, and after twenty -four 
hours torn asunder, that 1260 lbs. were required for 
the purpose, and consequently that 715 lbs. were 
required to , overcome the adheqjon of one square 
inch of the glued surfaces'. ' The glue was freshly 
made, and the season very dry. Much smaller 
powers yftTQ obtained with glue which had been 
frequently melted, the results being then from 350 
to 560 lbs. Upon examining the separated surfaces 
of the first experiment, the glue appeared to be very 
thin, and did not entirely cover the wood, hence the 
estimation must be beneath the truth. From a 
subsequent experiment on solid glue, Mr. Bevan 
finds that the cohesion equals 4000 lbs, to the 
square inch, from which he infers, that the applica- 
tion of this substance as a cement is susceptible of 
improvement. 

The lateral cohesion of dry and seasoned Scotch 
fir, cut down in 1825, was 562 lbs. per square inch, 
and that of Memel fir, acrobj the grain, from 540 
to 840 lbs. 
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GALVANIC APPARATUS.— BATTERIES. 

(Hemmed from page 9SJ 

In Nos. LXI. and LXV. w« gave figures and de- 
scriptions of various galvanic circuits and batteries, 
proceeding with them in the order of time according 
to which they were invented. The present week 
we continue the subject to the more pow'erful ar- 
rangements subsequently formed, that the subject 
may be rendered complete. 

jBaMngto7i*s Batterg, (Pig. 1,) is a trough bat- 
tery, more cumbersome than that of Mr. Cruick- 
slianks, therefore less used than his, though it 
possesses some^considcrable advantages, particularly 
this, that when Mr. Cruickshank’s battery is once 
set in action, it continues that action until the 
acid is exhausted ; gradually decreasing in power 
from its being first set to work, and although the 
■experimenter may be called away, or may have his 
attention otherwise abstracted, he has no meaq^ of 
6to})piiig its action for a lime, until he may be ready 
to employ it. Also at the termination of the ex- 
periment, he must immediately empty the liquor 
from the trough, or a useless expenditure of mate- 
rial is the consequence. From these inconveniences 
Mr. Babington’s trough is free. It consists of a 
square wooden box, divided by partitions of glass. 
'J’he plates are screwed or .soldered together in pairs 
of copper and zinc, in such a manner ^liat they 
•can be let down into, or taken out of the trougli 
when required, when they may be suspended on 
hooks prepared for them ; another advantage is that 
the plates may be cleaned when requisite. 

Wollaston's Battery^ (Fig. 2.) Dr. Wollaston 
suggested a great improvement in tlie battery, by 
surrounding the zinc entirely with copper, or rather 
jdacing copper on both sides of it, by which meams 
n very great increase of power was obtained ; so 
superior in eflicacy indeed was this arrangement, 
that until very lately its employment was very 
general. The lower trough is similar to that of 
Mr. Babington, or still better is made of eafthen- 
ware, the partitions being made with the rest of 
the trough and of the same material, usually di- 
vided into 12 cells, for as many pairs of plates. 
The compound plates are formed thus : — A piece 
of zinc is cast about a quarter of an inch thick, with 
a square elbow at top ; upon this, at the four cor- 
ners, are placed four little pieces of wood, to prevent 
the sheet of copper which passes round it without 
touching it. The sheet of copper is cut of the 
same width as the zinc, but aoout 2 inches more 
than double of it in length, so that it may be 
wrapped roui?d the zinc, and soldered the one edge 
to the other, not touching the zinc any where. ^ A 
thong of copper also proceeds from this copper 
oase to the plate of zinc belonging to the next pair, 
and so on for the r^t — a thong or wire projecting 
finally from each extreme plate. This collection of 
elements, like the last described, may be removed 
from the trough, and returned to it again at plea- 
sure. In all batteries of this description the plates 
are fastened by means of screws to a piece of baked' 
wood. 

HarVs Baffejv/.— Mr. Hart, of Glasgow, sug- 
gested a modification of the last battery, by cutting 
and soldering the copper, so as to form little boxV$8, 
capable themselves of holding the fluid. Thus the 
trough itself might be done away with. This was 
a great improvement in some respects, but from 
tlie circumstance of the plates not being removeable 


at pleasure, Mr. Hart’s battery has been but little 
used. 

All the above batteries were worked by filling 
them either with salt and water when a very weak 
action was required, or with acid and water when 
a more powerful energy was to be exerted. What 
acid it was better to employ has given rise to much 
controversy, and even now there is a great diversity 
of opinion. Sulphuric acid and nitric acid have 
each their advocates. The former of these, from 
its rapid action upon the zinc, and decomposition 
of the water, exerts a powerful energy ; but it is 
not long continued — the cells soon become loaded 
with oxyde, and with sulphate of zinc, and tho gal- 
vanic effect ceases. Nitric acid on the contrary 
occasions a less sudden, and it may be said a less 
energetic action, but it is longer continued. From 
a long experience we prefer 1 part nitric, and 
2 parts sulphuric acid in every 100 parts of water, 
or mixed acids about a 30th part — the exact and 
relative proportions are of little consequence. For 
electro -magnetic experiments, where an acid battery 
is used, a s\:roifger solution is requisite ; also in 
lecturing or experimenting for a sudden effect, if 
the battery be rather weak, a few drops of sulphuric 
acid dropped into the cells will much aid the 
experiment. 

Ail acid batteries' are temporary in their action, 
because the acid becomes saturated by one of the 
metals, and when that is the case it is no longer a 
.sufficient conductor for the fluid ; and what is in- 
finitely of more importance, the o:syde produced is 
at the expense of the water in the trough, that 
becoming decomposed, and soon offering a serious 
impediment to a true contact of the acid and metal. 
By using instead of this a chemical salt, capable of 
an easy decomposition, this difficulty is got rid 
of, and the battery works more equally. For exam- 
ple, a battery being charged with sulphate of cop- 
per (blue stone or blue vitriol,) the action is kept 
up by the decomposition of the salt, and not the 
decomposition of the water. Zinc is oxydated as 
before, but it absorbs the oxygen from the oxyde 
of copper contained in«the salt, and no hydrogen 
rises. A consideration of tins fact and others, 
tending to the same end, occasioned those batteries, 
called sustaining batteries, to be invented ; and of 
which we gave an account in No. XXVIII., to 
which we are obliged to refer our readers. The 
next battery, however, is one of the sustaining kind, 
and therefore we have made the above remarks, nor 
are they out of place even among batteries of other 
kinds, for the sustaining batteries are of the utmost 
value to the rdllly scientific manipulator, notwith- 
standing the inventions of Mr. Grove and Mr. Smee 
promise more ; but of them hereafter. 

Be la Rue^s Baitery^-is a series of copper cells or 
square copper boxes, differing very little, if at all, 
from that ^oken of as the invention of Mr. Hart, 
of Glasgow. Each box contains its zinc plate and 
the various boxes are arranged along a square frame, 
and depend from it by lips or shoulders of copper, 
at the ends of them, as represented in Fig. 3. It is 
to be filled when in use with a saturated solution of 
sulphate of copper, and as the decomposition* of 
the salt by degrees renders the solution weaker and 
weaker, some crystals of the salt must at all times 
remain in the solution. All other batteries may be 
worked with this solution, instead of acid and 
water, and they become thereby constant batteries. 

Grove* s Baitety^ (Fig. 4,) we need scarcely aU 
lude to, because it is fully d^cribed in No. Liy.^ 
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page 13 ; and the present figure shows the various 
connections and arrangement. Considering each 
cup or vessel separately, it is thus constructed : — 
Outside is a common jelly pot ; next witbinside 
this is a cylinder of zinc, (without a bottom ;) next 
is a cup, made of tbe same shape as the jelly pot, 
but narrower, and made of a porous substance, 
such as tobacco-pipe clay, common clay, &c., un- 
glazed — inside of this is a piece of platinum. In 
the outer part of this arrangement, dilute acid or 
salt and water is poured, while the inner vessel is 
filled with strong nitric acid. The action is very 
powerful for an hour or so, when the nitric acid 
becomes exhausted, and must be renewed. A very 
great inconvenience also attends this battery in its 
present state, anr^ that is the very noxious fumes of 
nitrous gas which arise from it while in action, and 
the danger to clothing, furhiture, &c., in renewing 
the acid. 

The uninitiated will now perhaps ask three ques- 
tions, and as we write for such, it becomes us to 
anticipate them. First — ^Why is itd^hat this battery 
acts so powerfully ? Secondly — What is the 
use of the inner vessel ? And thirdly — Why must 
the vessel be porous ? We will answer these ques- 
tions in inverse order. It must be porous, 
bettatise, were it not so, the galvanic fluid could not 
circulate from one metal to the other, and which is 
necessary to form the galvanic current, explained 
informer papers. (See No. LXI., Part 14.) The 
use of the inner^vessel is two-fold, first — to separate 
the different liquids : and, secondly — to prevent 
the oxide of the metal which is decomposed, from 
settling upon the other metal, and in those batteries 
in which a salt is used, tliis deposit is mostly con- 
siderable. The first question, which inquires the 
reasdn of the superior power of Mr, Grove’s 
battery, is also easily answered. All metals vary from 
each other in their galvanic influence, and when any- 
body is decomposed by galvacLism, the constituents I 
of that body arrange themselves, or are attracting | 
to particular sides of the apparatus, according to 
the particular kind of metal of which it consists, 
for example, if a battery ' oe made of copper and 
silver, and if water ' (which consists of oxygen and 
hydrogen) be decomposed by it, the hydrogen wiU 
fly or be attracted to the silver, and the oxygen to 
the copper — but if a battery be made of zinc and 
copper, the oxygen will iiS longer attach itself to 
the copper, but to the zinc. If a battery be made 
of zinc and silver the action is still more energetic, 
because there is a still greater difference between 
these two metals — one of them (the zinc) very 
rapidly becoming oxidated, the other (the silver) 
being acted upon with difficulty ; and in all batteries 
tliere should be the greatest ^liffcrence possible be- 
tween the two metals — and as zinc is more easily 
acted upon than aity other, and platinum acted upon 
with the greatest difficulty, it follows, of course, 
that their union will form the strongest battery. 

Mr, Smee*8 Battery, — ^Not to dwell too long upon 
a sufficiently-extended article, we will merely refer to 
Fig. 5, for a representation of Mr. Smee’s battery, 
—and to j)age 22 of the present volume, for a full 
description by Mr. Smee himself, as copied from a 
pamphlet published by that gentleman, and which 
origin, through an inadvertance, was omitted to be 
noticed. We would only add to this account that 
tlic silver plates there recommended, may be made 
of wood, covered with silver-leaf, laid on with gold- 
size ; also that the ph'ytinum may be communicated 
to them by immersing each in a solution of chloride 


of platinum, or by the electro-type process — in both 
cases, tlie platinum, we believe, adheres to the 
silver very slightly, and more resembling a black 
powder than a metallic substance ; at least this is 
the result of our own experiments. 

If we were asked to recommend any particular 
battery, or in other words, as to the relative merits 
of each buttery, we should be obliged to give each 
some particular merit. If the inquirer require a 
battery for chemical decomposition and to study the 
laws of the science ; the sustaining battery is indis- 
pensible, it has no rival in this department. If the 
inquirer be about to construct locomotive carriages, 
or require a strong power and little weight, tlien he 
would recur to Mr. Smee’s. If ne required an 
apparatus but for an hour, for private amusement, 
he may use ^either this last, or if the fumes w'ould 
not be detrimental, Mr. Grove’s. 

We intended to speak also of a new battery by 
Mr. Sturgeon, formed of cast iron and zinc, which 
seems to possess considerable power, but are obliged 
to defer the account till another opportunity. 


GOLD AND SILVER FISH 

Belong to the carp tribe, and form the species 
prinuB Auratus of Linnseus, being known also under 
tile nam&of the golden carp, or dorade of China, 
where tfl^ are found in the rivers and fresh lakes. 
Their singularly splendid color, resides in the mem- 
brane immediately beneath the scales, which are 
subject to singular variations. According to Cuvier, 
there are three varieties of gold and silver fish; 
namely, those which are at first blackish, but assume 
by degrees the golden color, then the silver fish, and 
lastly those marked by various shades of black, 
gold, and silver. According to the same author, 
the accidental changes in the fins and eyes of these 
fish, arise from the circumstamce of their domesti- 
cation and artificial condition of living. They are 
chie^ brought to this country from Portugal. 
Brea^rumbs should be sparingly given to them, as 
it .turns the water sour ; they will feed on the aqua- 
tic plant Lemna, or duck’s meat, and also on the 
small fry of other fish. Hawkins says they should 
be fed on bread and gentles, with fine gravel sprinkled 
at the bottom of the globes, changing the water 
frequently. Others recommend a few millet, seeds 
every three or four days ; but the degree of feeding 
seems to depend on the kind of wates supplied, 
whether hard, or imi»egnatcd with vegetable matter, 
or aniinalculte, and also on the frequency of chang- 
ing it. * 

In the spring, if small faggot-shaped, bundles of 
twigs of willow, about 8 inches long, be placed in 
the water, their tendency to vegetate produces an 
adhesive filmy mucilage, very favorable to the pro- 
tection aucl the eventual maturing of the spawn. 

On Keeping Gold and Silver Fish , — We have 
extracted, from the “ Domestic MagazinCy^ the fol- 
lowing article : — 

** Having for three or four years preserved several 
fish that were presented to us, a few practical hints 
to j:bose who may be in possession of those foreign 
beauties, and unskilled in their management, may 
peubaps be acceptable. The largest globe that 
London could furnish was provided. New River 
water, to the extent of three gallons, was given 
every day ; and as the globe was emptited and re- 
plenished by means of a syphon^ tiie fish were not 
disturbed. It is tfsual to catch the little delicate 
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creatures, either with the hand, or in a net, in order 
to remove them, while the water is being changed ; 
but this method, however tenderly managed, terri- 
fies, and sometimes injures them. A frequent cause 
of their death, is injudicious food, and too much of 
it ; bread kills them, and biscuit is scarcely to be 
trusted, because the materials of which it is com- 
posed are not always pure. Foreign vermicelli, in 
minute portions, given at intervals of two or three 
days, is the very best aliment. 

Water contains so much nourishment, that if it 
be changed every day, little food need be given in 
addition. 

The most proper situation for a globe of fish is 
near a windot? (which in fine weather should be 
open), but not in the direct rays of the suUf be- 
cause the spherical figure of the water, caused by 
the glass, may tend to form a burnin|j; lens. The 
centre of a green hasket flower stand with erotic 
plants on each side^ is a most elegant arrangement ; 
at the bottom of the globe two or three shells, and 
a piece of red coral, may be introduced widi admi- 
rable effect ; they offer a double advantage, for they 
conceal any unsightliness caused by sediment in the 
water, &c. 1 have seen moss introduced, but as it 

is not an aquatic plant, it might prove distasteful, 
if not inimical to the fish. When the globe requires 
to be cleansed, which may be about once a week, it 
will be requisite to employ a net, in order to remove 
the fish ; this may be made of gauze, attljfiied to a 
long piece of whalebone, bent round at the end, to 
form the receptacle, into which one fish at a time 
should be introduced, and lifted gently from the 
globe into a large bowl.** 

ELECTRICITY OF HIGH PRESSURE 
STEAM.’ 

(Bi'om the Philosophical Magazine.) 

A VERY singular phenomenon, viz. the production 
or electricity by two steam-boilers, has been ob- 
served in this neighbourhood within the Ifit few 
weeks, the particulars of which 1 have much plea- 
sure of transmitting to you for publication in your 
valuable Journal. The boilers in question are situ- 
ated at Cramlington Colliery, eight miles north-east 
of Newcastle, where they supply steam to a high- 
pressure engine of 28-hor8e power, employed oh the 
waggon-way to haul full and empty waggons to the 
^p of two inclined planes, leading to the Colliery 
on the on6 hand, and to the river Tyne on the other. 
The boilers are cylindrical, with circular ends, each 
twenty-one feet long, and five feet diameter. They « 
are supplieckwitli water from an adjacent pond by an 
iron feed-pipe, four inches diameter, and the steam 
they produce is conveyed to the working cylinder 
by other iron pipes, six inches diameter, which 
pipes form also a direct metallic communication be- 
tween the tops of the boilers. By means of appro- 
priate valves the steam is supplied to the cylinder 
from one or other boiler at pleasure. A i)ipe, two 
inches diameter, leads from tlie bottom of one 
boiler on the outside of. the brick -work to the ash- 
pit, through which the sediment deposited by the 
water is occasionally blown from one of Scott's pa- 
tent collecting cones, and a similar pipe is attached 
to the other boiler. The boilers are set in brick- 
work in the usual way, the fires below, with flues 
reaching dl round, and passing into the chimney 
also in thq usual manner. The flues are covered 
with large flat bricks, and in tl^e space between the 


boilers the two flues are necessarily separated by a 
brick wall. The safety-valves are attached to the 
boilers by flange joints ; and between the flanges, 
to render them steam-tight, is placed a ring of 
plaited hemp covered with a cement of litharge, sand, 
and linseed oil, mixed up together, and when applied 
of the consistence of glaziers* put^. This cement, 
as it soon becomes hard, is used about the engine 
for steam joints which occasionally fail ; but all the 
joints of the pipes are made of iron borings and 
sal-ammoniac, as is ordinarily employed by engine- 
wrights. The steam is worked at a pressure of 
thirty-five pounds per inch. 



The joint between the top of one of the boilers 
and the seat of its safety-valve hud given way, and 
steam was issuing forcibly through , this aperture, 
when od* Tuesday, September 29th last, the engine- 
man, Williain Patterson, while standing with this 
current of steam blowing upon hi\!j legs, took hold 
of the weight attached to the lever of the safety- 
valve, to try the strength of the steam, when he 
felt a peculiar pricking sensation in the ends of his 
fingers, but as the steam ))revented him from seeing 
distinctly, he thought he had merely struc): his 
fingers rather suddenly against the weight. On 
Friday, October 2nd, on taking hold of the lever, 
he again felt a sensation in his fingers of the same 
kind as before ; and dh Saturday, the 3rd, on touch- 
ing the weight, this sensation was stronger, and 
more distinct ; so much so, as to arrest his attention 
and lead him to mentioVi it to some other workmen 
employed about the engine, 7*rho all handled the 
weight, and convinced themselves that there was 
something about it very unusual. During the time 
they were thus employed, Patterson applied his 
finger gently to the levjr, and perceived a spark. 
This was repeated by the whole party, and they 
soon found that sparks could be obtained from any 
part of the end of the boiler, as far as the valve upon 
the steam-pipe connecting the two boilers, and also 
from the pipe through which the sediment is blown, 
as already described. They observed further, that 
while standing in the volume of steam issuing from 
the joint, and touching the boiler, these sparks 
were alw^s much stronger tliqn when the boiler 
w'us touched by a person not in the current of steam 
issuing from the joint was very strong, the person 
expf)Bed to it being probably partially insulated by 
standing upon the dry and warm brick-work sur- 
rounding the boiler, gave strong sparks to others 
out of the current on bringing his hand to theirs ; 
and once or twice they felt, under thesO circum- 
stances, something like a slight electrical shock. 
It may be observed, that at this time the weather 
was exceedingly fine and dry. It was not long be- 
fore the engineer of the colliery, Mr. Marshall, 
became acquainted with these circumstances, and 
his first feeling was to apprehend that the boiler 
was in danger of exploding, for, as he said, ** when 
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there was tire on the outside of the boiler, he did | 
not know what there might be within.” He accord- 
ingly sent to Messrs. Hawkses, of Gateshead, who 
built the boiler, for a person to examine it, and Mr. 
Golightly, their manager in that department, went 
out on Wednesday, the 7th inst., for that purpose. 
He gave his opinion as to the safety of the boiler, 
and returned much surprised at the phenomenon it 
presented. The singular circumstance of a steam- 
boiler yielding electrical sparks, and giving shocks, 
now began to be noised abroad ; and my friend, 
Mr. Henry Smith, of Newcastle, who had heard 
the account both from Mr. Golightly and Mr. Mar- 
shall,* wrote me a note acquainting me with the 
matter, and desiring me to go with him to see it, 
which 1 did on the 11th inst., and again on the fol- 
lowing day, haviii^ with us the second time proper 
electrical apparatus. On our first visit, the boilers 
being unplugged and empty, we merely satisfied 
ourselves as to all the particulars of their setting, 
etc., already detailed. Next day, on our arrival, 
we found the engine at work, the steam up to a 
pressure of thirty-five pounds an iilth, and blowing 
off strongly at the joint in the boiler. The day was 
a little damp, but yet not unfavorable, and we were 
informed on alighting that the indications of elec- 
tricity were very faint and weak ; however, we pro- 
ceeded to our examination, of which the following 
is the result. 

1- On touching the boiler with thes bUnt point 
of a penknife anywhere about the circular end, the 
weight or the «oafety-valve itself, with the steam 
strongly blowing out of the joint, but with no part 
of the person exposed to the volume of steam, no 
spark could be perceived whatever. 

2. On immersing one hand in the current of 
steam, and touching the parts of the boiler already 
named with the point of a penknife held in the 
other, a very minute but distinct spark was per- 
ceived, and this occurred equally on all parts of the 
boiler, or safety-valve, withifl reach. 

3. By standing in the current of steam, so as to 
allow it to blow forcibly upon the person, the s^k 
became larger ; it was th8n one-eighth of an inch 
long. 

4. On holding a large shovel in the current of 
steam with one hand, and touching the boiler with 
a penknife held in the other, a spark was obtained 
three-eighths of an inch h>ng. 

5. Tlie cap of a gold-leaf electrometer, the bot- 
tom of which was held in the hand, was applied to 
the weight, the body of the operator being entirely 
out of the current of steam ; and no divergence 
was produced whatever, 

6. The electrometer held in the hand had its cap 
applied to the weight, thq:- Jther hand of the ope- 
ratorbeing immersed in the current of steam ; strong 
divergence was immediately produced. • 

From this it was evident that the electricity pro- 
ceeded from the steam ; but as the boiler-house was 
damp, so that insulation by glass could not well be 
preserved, a copper wire was attached to the shovel 
already mentioned, the end of which wire termi- 
nated the engine-house, some yards distant from 
the boiler-house, where was placed a table. The 
shovel whs held by Mr. Smith in the current of 
steam, with its edge about an inch and a half from 
the aperture through which the steam issued, and 
the wire leading away from the shovel was insulated 
by being attached to sticks of sealing wax held by 
assistants. Mr. Snfith stood on an insulating stool. 


7. On touching a pith-ball electrometer, the 
threads of which were five inches long with tlie 
nsulated wire leading from the shovel held as tnen- 
tioiied, the balls diverged four inches with positive 
electricity. 

8. The wireavas attached to an insulated tin con- 
ductor, when it yielded sparks half an inch in length. 

9. A pointed wire attached to this conductor ex- 
hibited the brush of light a quarter of an inch long, 
which always attends the escape of positive electri- 
city from a point into the air. 

10. A small jar was now charged so strongly as 
to give a rather disagreeable shock. By this time 
a large crowd of men, women, and boys from the 
“ Pit Raw,” or pitmen’s resideucen near the col- 
liery, attracted by the novelty and singularity of the 
circumstances, had gathered about us, filling the 
engiue-hous^ and looking on with great curiosity 
and interest. A circle of sixteen of these men and 
women was formed, and they received together, 
much to their surprise and merriment, a powerful 
shock from the charged jar. This was several times 
repeated, the numbers receiving the shock varying 
each time from twelve to twenty. 

11. A stout card was perforated by a discharge 
of the jar ; and cotton wrapped round' the end of a 
copper wire and dipped in pounded resin, readily 
set on fire. 

12. When the edge of the shovel was made to 
approach the aperture through which the steam 
issued as near as three-quarters of an inch, very 
vivid and bright sparks of that length passed con- 
tinually between it and the boiler. 

13. The second boiler did not discharge steam 
through any fissure, but on lifting its valve by the 
hand it blew off in a strong current. When the 
shovel was held in one hand in this current of 
steam issuing from the safety-valve, and the boiler 
was touched with a penknife held in the other, a 
spark passed exactly, as under the same circum- 
stances in the boiler subjected to the above experi- 
ments. 

From this it would appear that the steam of both 
boilers was in the same electrical condition. 

During the whole of these experiments the engine 
was doing its work as usual, occasionally going and 
occasionally standing; but no difference was ob- 
served in the electricity given off by the steam. 

I have been most careful to supply an exact 
account of the facts of this extraordinary, and, as 
far as 1 know, unprecedented case, but 1 do not 
offer any theory to account for the phenomena. It 
is hardly possible tt suppose that there is any local 
peculiarity about these boilers, or the place where 
they are situated, to occasion the highly electrical 
condition of the steam which is produced in them ; 
and yet it is as diificult to suppose the fact of high- 
pressure steam being electrical a general one ; for if 
it were so, it could hardly, up to this time, have es- 
caped observation. The conditions, therefore, 
under which steam becomes electrical require to be 
investigated, and it is not unlikely that the investi- 
gation may lead to important results. 

H. L. FATTINSON. 

Bentham Grove, Gateshead. 

, COMPOSITION ORNAMENT MAKING. 

Thb first employment of the composition which is 
now used for making picture-frame ornaments, was 
for ornaments for chimney-pieces. Ifi houses built 
about sixty or eighty years ago, wc frequently seo 
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the chimney-pieces decked with laurel leaves, bead- 
ing, oak leaves, Cupids, flying angels, Fame blow- 
ing a trumpet, &c. These are, in general, made of 
the composition of which we are now speaking, and 
were the flrsc purposes to which it was applied. 

The principal ingredients in this composition are 
glue, water, linseed oil, resin, and whiting, which 
are combined in such proportions as to make a 
mixture soft enough for working, while, at the 
same time, it should be so tough as not to crack, 
and should harden in a few hours if the ornament 
be thin, or in a day or two if it be more massive. 
The ^tate in which it is used by the ornament ma- 
ker is that of a stiff dough ; and the making of it 
is not much unlike the process by which the baker 
makes his dough. The proper amount of glue is 
steeped in water, which is heated to dissolve the 
glue ; while the other ingredients — oil, jesin, &c. — 
are melted in a separate vessel, and then poured 
into the vessel containing the melted glue. The 
whiting is pounded, and placed in a tub or pan — 
being previously warmed if the weather be damp 
and cold — and the hot melted glue, &c., is poured 
upon the whiting, and then well mixed up with it, 
and kneaded, roUed, and beat, until it becomes a 
smooth, tough, elastic kind of dough or putty. It 
may then either be used at once, oi^ may be laid 
aside for future use ; but, whenever it is used, it 
must be warmed, either before a fire or by admitting 
steam to act upon it, because, when cold, it is too 
hard and stiff for use. 

The manner of using this composition is to press 
it into moulds ; the preparation of which is by far 
the most important part of the composition or- 
nament maker’s business: indeed, it is generally 
done by men who are not engaged in making the 
oniaments themselves. The moulds are, in most 
cases, made of box-wood, which, by its smoothness 
of grain, admits very fine figures to be cut in it, and, 
by its hardness, is very durable. The mould carver 
has to proceed with bis work just in an opposite 
way to the common carver ; for he must make de- 
pressions or hollows instead of raised projections, 
and projections instead of hollows. An engraver 
must make all his figures left-handed on his engraved 
plate, if he wants them to appear right-handed on 
the printed copy of the plate : so, likewise, must 
the mould carver make his mould look, in every part, 
directly the reverse of what be wishes the ornament 
to appear. 

The block of wood being planed and smoothed, 
the carver d^aws on its surface a representation of 
the object which he wishes to ciirve, and then pro- 
ceeds to work out the minute details. The tools 
used in this sqyt of carving are exceedingly fine and 
sharp, some of them not exceeding one-twentieth 
of an inch in width. They, are, as in common 
carving, mostly gouges, with various degrees of 
curvature. The sharpening of them is a matter of 
great nicety, and in some cases requires files made 
of very fine wire. 

The block of box-wood is moistened with oil 
during the process of cuttbig, in order to. facilitate 
the progress of the tool. The cuts are, in the first 
instance, made perpendicularly from the surface of 
the wood, and afterwards varied into the necessary; 
directions to produce the pattern. In order to 
know how to vary the depth of different parts (A' 
the mould, the carver must either be guided by the 
nccuracy of his eye and the correctness of his taste, 
nr he must hdve another mould of the same pattern 
before him. 


Sometimes moulds are made by casting, the ma- 
terial being brass, copper, pewter, lead, or sulphur 
(plaster of Paris being too easily broken). 'A 
model, representing the object which it is desired 
to produce, is made of composition or plaster, and 
is placed on a fiat stone, and surrounded by a raised 
border or edging, so that it lies in a cell or trough. 
The model is then oiled, and the melted metal or 
sulphur is poured on it, so as to entirely cover it. 
When cold, the raised border is broken away, the 
mould taken up, and the model removed from within 
it. It is then imbedded in a wooden case to pre- 
serve it from injury, and to fit it for the better 
reception of the composition. Sometimes' brass 
moulds are made in this way, and afterwards chased ; 
that is, the minuter details of ornament are cut, 
or rather scratched, by very fine fools. 

When the mould, whether of wood, metal, or 
sulphur, is to be employed to cast ornaments, it is 
brushed over with oil, to prevent the adhesion of the 
composition. A piece of composition, large enough 
for the intended purpose, is then taken up in a 
warm soft stated and pressed into the mould by the 
hand. A wet board is then laid upon the surfact^ 
of the composition, and the whole is put into a 
powerful screw-press, by which the composition 
is pressed into every part of the mould, however 
deep and minute it may be. The same pressure 
makes the upper surface of the compqsition adhere 
to the wettefi board, so that, when it is taken out 
of the press, the mould may be pulled off the or- 
nament, leaving the latter adhering' to the board. 
When the cast has become a littJe hardened, it is 
cut, or rather sliced ofl*, with a broad knife, to the 
required thickness. 

The composition ornament, thus made, is exceed- 
ingly pliant and supple, and may be bent into aiuost 
any form without breaking or injuring it : it is this 
property which makes these ornaments so con- 
venient ; since they may be applied to the round, 
the fiat, or the hollow parts of a frame, ivith almost 
equal ease. They arc fixed on either with glue, or, 
if quite soft and w^arm, with hot water, which, by 
softening the glue contained in the composition, 
produces a suTficiently strong aliment ; and, in a 
short time, they become sufficiently firm and hard 
to be handled without injury. 

In those modern frames which are intended to 
imitate antique carved frames, the manner of laying 
on the various pieces of ornament requires mucli 
care in the workman. If an antique frame, or a 
drawing from it, be given to the ornament maker 
to imitate, he must have moulds carved of all the 
^various parts, so that when united on the frame, the 
assemblage of composition casts may present a fac- 
simile of the frame. If he be required to produce a 
frame, or if he wishes to^do so on speculation, which 
shall possess a general resemblance, to old patterns, 
but without*^ tying himself down to any individual 
pattern, he has a demand on his taste and judgment, 
both in the cutting of moulds and in the disjiosition 
of the various pieces of ornament on a frame. A 
drawing or a copy may assist, but some degree of 
natural taste is almost indispensable in this part of 
the business. ** 

This composition, being a compact subsliance, is 
heavy, — so much so, that on some large frames the 
weight of composition is as much as 200 lbs. This 
is a point in which carved ornaments have a great 
superiority over composition ; indeed, the heaviness 
of the latter was one reason which led to the adop- 
tion of papier machee ornaments. 
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When papier-maeh^e ornaments are used, they are 
cast in moulds greatly resembling those of which we 
liavc lately spoken. The paper is in the state of a 
pulp ; but there is this difference between the two kinds 
of ornaments. The papier pulp is pressed between 
two moulds, so that the thickness of the ornaments 
is seldom more than about a quarter of an inch at 
any part; this is attended with two advantages, 
viz. the ornament is of less weight, and there is a 
saving of material. These ornaments are much 
lighter than those made of composition, and will 
bear a blow or a fall without so much liability of 
fracture. Still, however, they are not much em- 
ployed by the carver and gilder, as the substance of 
which they are formed does not form so good a 
foundation for gold as is afforded by wood or com- 
position. Papieremachee ornaments are much "em- 
ployed in the decoration of large buildings, such as 
theatres, &c. The ornaments in the new House of 
Lords are of tliis material. 

APPLICATION OF THE PHYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 

MANUFACTURES. 

BY M. BBCaUEHEL. 

(Resumed from page 263 .J 

ExpRBiMENTh based on the velocity cf etectricity 
— a velocity of 90,000 leagues per second, and 
greater than tlia4 of light«~tcnd to prove the quan- 
tity of electricity associated with the particles of 
bodies is so enormous, that the imagination is 
startled at it. The elements of a simple particle of 
water appear to contain, according to the calcula- 
latioi^^ of a celebrated natural philosopher, 800,000 
charges of an electric battery composed of eight 
equal troughs, of two decimetres in height and six 
in circumference, and obtained with thirty turns of 
a powerful electric machine. • If the quantity of 
electricity which is accumulated in the elements of 
a single particle of water were suddenly to become 
free, the most terrific detonations would be heard, 
which would shatter vhe edifice to atoms. In fact, 
this power, compared with which steam is nothing, 
whether it be considered as a very subtile matter, 
or as the result of a vibratory motion of the air, is 
uniformly employed by nature in maintaining the 
combinations and molecular constitution of bodies. 
The efforts of natural philosophers, therefore, ought 
to tend, as indeed they do daily tend, to withdraw 
this force from the bodies which contain it, in order 
to apply it to the sciences and arts. As yet we have 
been able to liberate only a very small portion, 
which, nevertheless, produces chemical, calorific, 
or mechanical actions of gfbat intensity. What, 
then, will it be when we are completely masters 
ofit? • • 

This force is liberated in all chemical actions, 
even the weakest, as heat in combustion and in all 
molecular phenomena; but, as heat is rendered 
available in chemical operations, so also should we 
turn to account the electricity disengaged, in order 
to provoly^ affinities where they are not manifested, 
to give them, when required, new energy, to tran- 
sport bodies into different media, and to produce 
calorific effects even superior to those which we are 
able to obtain with our furnaces. Such should be 
the object of electro-chemistry. As an application 
of the calorific effects of this power, I may mention 
the following example f— 


A platinum wire, communicating with the two 
extremities of a voltaic apparatus with a uniform 
current, becomes incandescent for some portion of 
its length.* If this part be spirally twisW, all the 
heat is then concentrated in Ihe interior of circum- 
volutions. If small crucibles, with thin sides, 
made of a refractory earth, be placed on it, the 
greatest imaginable effects of fusion are produced, 
since the platinum itself may be fused : the eye can 
scarcely support the light given out : assays of gold 
or silver ores of several decigrammes are effected 
in two or three minutes, to liquefaction and cupel- 
lation ; the combustion of the diamond is operated 
in a few instants. This is not all ; even this helix 
may be put under an exhausted* bell-receiver, 
into which may be introduced all the gases with 
which we mean to operate, so as to fulfil conditions 
which the chemist has not always the possibility of 
combining. 

The thermo-electrical instruments some years ago 
employed to determine the interior temperature of 
the body of man and of animals, have again been 
used for the same kind of investigation, and particu- 
larly for studying the instantaneous calorific changes 
which the organs experience in various pathological 
cases, or under determined physiological circum- 
stances, and which cannot be appreciated by ordi- 
nary thermometers : they have also served for ascer- 
taining that vegetables have a heat of their own, 
although very different from that of the ambient 
media; that this heat is inappreciable during the 
night on account of the sleep of plants, an(](^that 
it again shows itself under the influence of light, 
whilst the heat of the buds and flowers remains 
during the night. 

The electrical forces, acting chemically, furnish us 
with the means of studying the influence of masses 
in the phenomena depending on affinities (a subject 
which greatly occupied philosophers at the com- 
mencement of this century), and to measure these 
affinities under various circumstances. 

In a combination of two atoms, the two atoms 
are united to one another by virtue of a force called 
affinity^ whose nature is unknown to us, and which 
varies in intenrity according to temperature and 
various physical causes. Now, if, with an exceed- 
ingly delicate instrument, we could lay hold of 
each of those atoms, and pull them in a direction 
contrary to their reciprocal attraction, the force 
employed to conquer the effect of this attraction 
might serve as a measure of it. Instead of this^ 
ideal apparatus, we have, in electric (ffirrents, a 
power, capable of fulfilling the same functions. 
,From the facts observed, it results that when two 
salts of the same acid are dissolved in water, we 
have an accurate means of determining the relation 
between the affinity of the acid for each of the two 
bases, and of following, step by step, the variations 
which this relation undergoes as that of the saline 
bases changes. The law of masses which fetters all 
these relations allows two metals, or any two sub- 
stances in solution, to be separated from one another 
without recourse being had to the ordinary chemical 
means. 

There are few phenomena in the production of 
which electricity does not participate: phospho- 
rescence is of this number. Recent observations on 
tbe*property which certain bodies possess of becom- 
ing luminous in the dark, under the influence of 
various causes, reveal to us, in the electrical light, 
a new faculty. It is known that the solar speetrum 
resulting from the ^decomposition of light by tho 
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|>rism is composed of various parts which possess, 
some the calorific, others the chemical faculty. It 
is also known that light renders various bodies phoB« 
phorescent, which have been exposed to* its action 
for a few instants, and that all parts of the spectrum 
do not possess this faculty in the same degree. The 
observations in question show that different sub- 
stances, such as glass, gypsum, &c., which allow 
of the passage of light entirely, or without sensible 
diminution, may partially or even totally remove 
from it the power of rendering bodies phospho- 
rescent. Thus, this power is perfectly distinct from 
that which a focus of light possesses of lighting or 
heating bodies ; light probably has yet many other 
properties which may one day be discovered. 

Such now is the delicacy of our instruments, that 
we can study the chemical changes of light in cir- 
cumstances under which formerly they could not be 
recognized. 

Works on the application of electro-chemical 
force to the metallurgy of silver, copper and Ifead, 
without the intervention of mercury, employing but 
little fuel, or even none at all in many cases, have 
been successfully continued on considerable quanti- 
ties of ore procured from different parts of Europe, 
Asia and America. The researches have been car- 
ried on — 1st, in the immediate separation of metals 
from each other, particularly of silver from lead, in 
galena ; an operation so rapid that two kilogrammes 
of silver may be extracted, in the metallic state, 
from a silver ore, properly so called : 2ndly, in the 
preparation to which the ore is subjected, in order 
to dispose of each metal to be removed by the elec- 
tric current, — a preparation whi<?h, varying accord- 
ing to the nature of the ore, docs not present any 
difficulty when the silver exists in it in the metallic 
state, or as a sulphuret, as is most frequently the 
case with that from Peru and Mexico, whilst it is 
more complicated when the silver is in combination 
with other substances, the employment of small 
quantities of fuel then becoming indispensable for 
effecting roasting at a low temperature. 

In those rich countries it frequently occurs that 
the ores are abandoned, either for want of the fuel 
required for smelting them, or preparing them for 
amalgamation, or on account of tlie distance from 
the sea, at which they are found, which is unfavor- 
able to their removal to Europe, where they might 
advantageously be treated. 

In Columbia, where considerable quantities of 
,*very zinciferous gold and silver ores are found, the 
richest arlS sometimes exported to Europe to be 
smelted, whilst the poorest, aifd those of an average 
quality are abandoned, or treated with so little ad- , 
vantage thab the companies are losers by it. They 
are now endeavouring to introduce new means of 
preparation which apply as well to amalgamation as 
to the electro-chemical process ; we are therefore 
led to think that this process will very soon be put 
in practice, if not entirely, at least to a great extent, 
in those countries of both divisions of America, 
which possess the requisites, — abundance of sea- 
salt, and in some cases, a little fuel. 

The silver ores, which most resist amalgamation, 
and other modes of treatment, are those which con- 
tain much copper or arsenic. The quantity of th^se 
ores is very considerable, particularly in Chili, 
which the inhabitants offer to the Europeans, i^ho 
sometimes, for want of freight, take them as ballast, 
without being certain of deriving any advantage 
from them* in consequence of their ignorance of 
their contents and of the mode of treating tluiuu 


Sometimes also it happens (and that has very re- 
cently been seen) that the Europeans get ores 
whose richness in silver and copper is sufficient to 
defray the expense of freight and treatment. It is 
therefore necessary to separate from these ores, in 
Europe, and at small cost, the silver, copper, and 
arsenic. This problem has just been solved, in a 
very satisfactory manner, presenting advantages to 
speculators who are more enlightened than their 
predecessors. 

In studying the cause of the working of these 
mines in America being given up, it will be found 
that it must be attributed, not only to the difficulty 
of beating certain ores, but also to the p'rice of 
mercury, which is so high, that, in Mexico and 
Peru, small works have been constrained to stop ; 
and* moreover, to the difficulty oV getting rid of the 
water which inundates the mines. The latter ob- 
stacle often causes considerable injury to the Euro- 
pean companies established in the New World. 
.These inconveniences, serious as they may be, are 
not insurmountable : to conquer them, stability is 
required in the' social state of each country, and that 
the arts and sciences encouraged in them should hf( 
universally diffused. 

It is not the same in Asia, in the Russian pos- 
sessions, where great mineral riches exist, from 
which great profits are daily being derived, owing 
to the gradual and judicious introduction of im- 
provements made in Europe in the treatment of the 
precious metals, from which immense advantages 
will accrue to the Russian empire.' 

In the silver mines of Altaia, which belong to the 
emperor, mid % hose produce is very considerable, 
the working is directed with method and economy. 
The expenses of extraction, of treatment and ma- 
nagement do not amount to more than a fomth of 
the rough product, luitwithslanding that the ores 
arc generally very poor. These advantages are 
owing to the very low price of hand labor, to the 
abundance of fuel and substances necessary for 
smelting, — advantages not generally met with in 
America, — where the price of the daily labor of a 
miner is ten times as htj^h, and where fuel is want- 
ing, especially in Mexico, and in the Cordilleros, on 
account of the elevation of tlie mines above the 
level of the sea. 

Although the electro-chemical treatment perfectly 
applies to the ores of AUaia, and has recently been 
proved by a very considerable quantity submitted 
to this process, yet it must not be dissembled that 
in countries where fuel is abundant, and sca-salt 
rare, fusion will always be preferable, except in 
the case of complex ores, which are often a stum- 
bling-block to metallurgists. 

SUver mines are not very numerous in Russia ; 
the only important c&ies are those of Altaia and 
Nertchtinsk. A few exploitations in the Caucasus 
and the &ura, may also be mentioned; but the 
great mineral riches of this kingdom chiefly consist 
in the auriferous and platiniferous sands, the wash- 
ing of which, — ^the only treatment which th'jy have 
hitherto been able to employ for extracting the 
gold and platinum, — at present occupies all the atten- 
tion of government. This washing, BlthO«.gh care- 
fully executed, is still imperfect, for a considerable 
portion of gold is not unfrequently lost in the sands. 
Nevertheless, the productis very considerable, since, 
in 1829, it was GlOO kilog., that is about 20,000,000 
francs. 

(To be contm'.ed.) 
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ACCUMULATED ELECTRICITY. 

The year 1746 is one of the greatest epochs in the 
history of electricity, for it was in this year that 
Mr. Cuncus, of Leyden, witnessed some of the 
effects of accumulated electricity, by the accidental 
discovery of the Leyden phial, or t hat instrument 
by means of which the electric fluid may be con- 
centrated, and yet be left free to exert its full 
eftVet. Mr. Cuncus, reflecting that the electric 
fluid could not be aceuiniilated unless tlic body 
electrified were insulated, and also, that even then 
the air around it w'as constantly drawing off a 
portion, imagined that a conducting body, if wholly 
surrounded wiih glass, instead of being merely 
supported by it, might be more highly charged, 
tried the experiment, by inclosing a nail in a wine 
bottle, and then charging it by contact with a wire 
proceeding from the [)rirne conductor of the ma- 
chine. This being done, holding the bottle in one 
hand and trying to withdraw the nail with the 
other, he felt a shock, and thus the great discovery 
was at once completed. 

Professor Muschenbroeck next felt the .shock ; 
ho says, in a letter to Mr. Reaumur, that he felt 
himself struck in the arms, shoulders, and breast, 
so that he lost liis breath, and was Iwo days before 
he recovered ; he says, he would not take another 
for the w'hole kingdom of Prance. J3ut the dreadful 
account givcm by Mr. Winkler is the most curious ; 
he says, he felt great convulsions in his body, that 
it put his blood into great agitation, so that he was 
fearful of a fever, to avoid which he was obliged to 
use refrigerating medicines ; he also fedt great 
heaviness in his head as if a stone lay upon it, and 
twice, he says, it gave him a bleeding at the nose, 
to which he was not subject. Notwithstanding 
this astonishing effect, his wife was not satisfied 
in witnessing its power npon her husband, she 
wished to see as well as feel it ; her fears, if not 
her ])rudeiice, we might have su)i]}us(xl would have 
restrained her curiosity ; — but no, she, it appears, 
has an uncommon share of this attribute, and, kill 
or cure, she was determined to have a shock. It is 
said, that having received it only twice, for .she had 
courage to take a second, she found herself so weak 
that she could hardly stand. 

This panic, however, was far from being general 
among electricians ; and now that we know how 
trivial must be the shock from so small an 
apparatus,* we cannot help smiling at the fear 
displayed, nfir wondering at tlaj ])()wer of imagina- 
tion, m thus magnifying such a trifle, into an 
instrument o/i terror. 

The Leyden jar is nearly as simpin now as it was 
then ; and easy as electrical iristriimeiits, in general, 
are to use and make, this is one of the most so. It 
consists of a glass phial, or jar, of any size, it is 
usually made with a large mouth, for the sake of 
convenience. The lower part is lined with tin-foil, 
to about two inches from the top ; the outside is 
also covered with tin-foil up to the s.ame line, as is 
seen in Fig. 1. There is a wire, with a ball at top, 
connected with the inner coating, and the jar is 
complete, and being dried and slightly warmed, «is 
fit for use ; for the greater convenience of holding 
the hall aud wire tight, the jar is usually made with 
a wooden lid at top, and a chain reaching from the 
wire, which is fastened to the lid, down to the 
bottom of tHe phial, where it rests upon the inner 
coating. 


Note, — ^When there is a lid, it should be made 
of baked wood, and turned with smooth edges ; 
and if the phial have a neck too small to admit the 
tin-foil conveniently, it may be partly filled with 
water, or metallic filings. It may be as well also 
to remark, that tin-foil may be had of the pew- 
tcrer’s, at Zd. or Gd. per roll, and that nothing is 
better to stick it on with than common paste. 

Electrical Battery. — ^I’his, wliich is repre.sented 
in Fig. 2, consists of a certain number of Leyden 
phials, the inner coatings of all which are con- 
nected together by wires, and the outer coatings 
also connected together, the box being lined with 
tin-foil, a wire passing through the. box an*.i fur- 
nished with a hook or staple outside, enables the 
electrician to make his requisite connections with 
facility. 

fe. 4S. — 7b Charge and Diftcharge a Jar . — 
Place the brass ball of a coated jar in contact with 
the prime conductor, while the outside commu- 
nicates with the table, turn the cylinder, and the 
bottle will in a little time be charged, or modify the 
electric fluid in a peculiar manner. To discharge 
the jar, or restore it to its natural state, bring one 
end of a conducting subsl-aiuie in contac;t with the 
outside coating, and let the other be brought near 
the knob of the jar which comniunicaies with the 
inside coating, a strong explosion will lake place, 
the electric light will be visible, and the report very 
loud. 

If a charged jar is coated very high, it will dis- 
charge itself before it has received -lear the charge 
it would take if the coating was lower. If it is 
coated very low, this part of the surface may be 
chargtsd very high, but a considerable ]>arl of the 
glass is not charged at all. 

When a jar is charged very high, it will ^>fteu 
explode or discharge itself over the glass from one 
coated surface to the other ; or, if the glass is thin, 
it will make a hole through it, and swell the coating 
on both sides, the glass in the hole will be pulverized, 
and very often a variety of fissures will proceed 
from it ill various directions. 

A Leyden jar very ot.^en recovers its electricity, 
in a small degree, after a disehjrge has lieeii made ; 
this second explosion is called the residuum of a 
charge. The form or size of the glass is no ways 
material to the receiving of a charge. 

Ex. 49 . — FrankliiVe E^jd^e,alifm . — The pheno- 
mena attending tliis very extraordinary experiment 
seemed totally inexplicable, till they were elucidated 
by the ingenious theory of Dr. Franklin; which, 
in a plain and clear manner, accounts for most ot 
the difllculties which attend this intricate braneh of 
electricity ; and accom|^nodates itself so easily and 
satisfactorily to a variety of appearances, as to 
make us almost lose sight of the objections against it. 

Glass is supposed to contain aj^ all times, on its 
two surfaces, a large Cjuanlity of the. electric fluid; 
whfch is so disposed, that if you increase the (juan- 
tity on one side, the other miLst throw off an I'qual 
proportion ; or, when one side is positive, tlie other 
must be negative ; now, as no more of the electric 
fluid can be forced on one siilc than can go olf on 
the other, there is no more in the bottle »At<^r it is 
charged than was there bcl'ore ; the <t^iiantity is 
neither increased or lessened on the whole, though 
a change may be made, in its place and situation ; 
i, p. we may throw an additional quantity on oueot 
its sides, if, at the same time, an equal quautity 
can escape from the other, and not otherwise. That 
this change is effected by hiiiiig parts of its Iwo 
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surfaces with a non-electric ; through the mediation 
of wliioh, we are enabled to convey tlie electric fire 
to every physical point of the surface we propose 
to charge, where it exerts its activity in repelling 
the clet!lric particles naturally belonging to the 
other side ; all of whi(;h have an opportunity of 
escaping by the lining in contact with this surface, 
which, for iliat purpose, must communicate with the 
earth ; w'hen the whole quantity belonging to this 
surface has been discharged, in consequence of an 
equal quantity thrown upon the other surface, the 
bottle is charged as much as it can possibly be. 
The two surfaces are at this time in a state of vio- 
leiicef; the inner, or positive side, strongly disposed 
to part with its additional fire, and the outer, or 
negative Side, equally desirous to attract what it has 
lost, but neither 8f them capable of having a change 
ill its state effected, without the equal and contem- 
porary participation of the other. That notwith- 
standing the vicinity of these two hurfaces, and the 
strong disposition of the electric fluid contained in 
one of them to coinmuuicale its super-abundance 
to the other, and of that to rcceivt^it, yet there is 
an impenetrable barrier between them ; for, so im- 
permeable is glass to the electric fluid, (though it 
permits one side of it to act on the oLIkm*,) that its 
two surfaces remain in this state of contrariety till 
a communication is formed between them, by a 
proper conductor, wlien tlie equilibrium is suddenly 
and violently restored, and the eleclrif! iKiid reco- 
vers its original state of ctpiality on the two sides 
of the glass. • 

50. — To Charge a Sheet of Clnstt, — ^Tlie 
principle of the Ijcydeii })hidl is stam very ]n;rlVelly 
in a sheet of glass, such as is represented in Kig. 1. 
Tm-foil is to be pasted on each side, to within an 
inch or more of the edge ; fasten a thread, holding 
a j)ith ball, to the tin-foil on each side with a 
piece of wax ; connect one coating witli the ground, 
and touch the prime conductor with the other, the 
plate of glass will be chargdll, aiidtlie j)itli balls fly 
out to some distance ; connect the two sides 
together with a wire, the shock will pass, and the 
pith balls will become at mst. 

.m^v. 51 . — To Dh charge ajar graduallg with the 
Finger. — First, put the jar on an insulating stand, 
then touch the outer and inner coating alLeinately 
with the finger, and a small spark will pass each 
time, aud finally dischai^c the jar. 

lid! 52, — Electric Pendulum. — Construct an iu- 
strumiiiit of wire, with pith balls at the end of it, 
as represented in Fig. 5. Hang this on the charged 
plate of glass, when it will vibrate, so that its bails 
touch each side alternately, and finally discharge 
the jar. 

53. — Magic P/e/wre. -^Procure a frame of 
dry w'ood, and furnish it Wiith a glass, as a picture- 
frame usually i^ cover this with tin-foil, as in 
Ex. 50. ; cover the back with a loose jiTece of dark 
paper, or a thick dry pasteboard, cutting a small 
hole in the middle, in order to bring through it a 
strap of till-foil, which is pasted upon the coating 
ot the under side of the glass, and reaches to the 
frame ; now cover the tin-foil on the fare of the 
glass wich a picture of any kind, and the instru- 
ment is complete. To use it, put a piece of money on 
the picture, and holding it by the frame where the tin- 
foil is, charge the picture by presenting a ball from 
the conductor to the money. Whim charged, take 
hold ot the frame by the other hand, at some other 
part of lh(‘. fniine, and direet another person to 
hold that part whic.h you have just ciuitled with one 


hand, and to take off the money with the other, 
his attempt to do so will discharge the sheet of 
glass, and he receive a shock in the fingers, w'hile 
he will be quite unable to take oft’ the money. This 
amusing apparatus is represented in Fig. 7, 

Ea.'. 54. — To show that an Insulated Jar cannot 
he Charged, — Screw a Leyden phial, whose coating 
is free from points, upon an insulated stand, and 
place it so that its knob may be in contact with the 
conductor, (taking care that no conducting sub- 
stance is near the coating of the jar,) turn the 
cylinder round a sufticient number of times to charge 
the phial, then examine it with a discharging rod, 
and you will find it had received no charge ; which 
shows clearly, that exisept the elective fluid can es- 
cape from one side of the jar, it can receive none 
on the other. 

Ew. Charge a Jar negatwe/g. — Insulate 

two JiCyden bottles ; let their coatings be in coii- 
lact, and while you charge the inside of one posi- 
tively, let a person, standing on the floor, touch 
the top of the other with his finger, and it will be 
charged negatively. 

E.r.fiG. — To Discharge a Jar silently. — Procure a 
Leyden jar, which has a hole in the top of the ball, 
charge it, insulate it, then screw a pointed wire on 
to the bail. This vvili soon discharge the jar silently, 
or the orrery or flyer formerly described may be 
substituted for it. 

Ej\ 57. — Eleeiricftl Spider. — Make an object in 
the shape of a sjiider — ils body of cork, with eiglit 
legs of wliite thread, about an inch long, and sus- 
pend it by a black silk thread. This will play 
b»=*tween the knobs of two phials, if one be electri- 
fied jmsitivcly, and the other m'gatively ; or will 
discharge a plii.ii, if suspended at an equal distance 
from the knob at the top, and a knobbed wire pro- 
ceeding from the bottom of it. 

E.r. 58. — Diamond Jar. — Take a bottle, whose 
exterior coating is formed of small pieces of tin- 
foil, placed at a little distance from each other. 
Charge Ibis bottle in the usual manner, and strong 
s])ttrks of electricity will pass from one spot of tin- 
foil to tbe Ollier, in a variety of directions; the 
Separation of thctiii-foil making the passage of the 
fluid from ihe outside to the table visible. Discharge 
this boltle, by bringing a pointed wire gradually 
near the knob, and the nncuuted part of the glass 
between the sjiots will be pleasingly illuminated, 
and the noise will resemble that of small filed 
crackers. If tiie jar is discharged suddenly, the 
w’kolo outside surface appears illuminated. To 
produce these appearances the glass must be very 
dry. 

(To he continued.) • 


MARSH’S APPARATUS FOR DETECTING 
ARSENIC. 

In the early part of 1836, a jiaper was presented 
to the Society of Arts, by Mr. James Marsh, of the 
Royal Arsenal, Woolwich, descriptive of A Method 
of separating small Quantities of Arsenic, from 
Substances with which it may have been rntjced. 
fhe meiit of this jiaper was estimated so highly, 
that the large gold medal of the Society was awarded 
Ifl the author : and further, so admirable was the 
simplicity aud ellicacy of the process.s, so little the 
preparation jmd cost of apparatus nccc.-huiy to make 
a most exquisite analysis, and so important to the 
public interest was the object of the process, tha^ 
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the Society ordered the instant publication of the 
paper, instead of imprisoning it in the pigeon-holes 
of the secretary, until the next succeeding volume 
could be published. Equally impressed with the 
importance and excellence of the process of Mr. 
Marsh, wnich has been so prominently before the 
public owing to the late celebrated trial of Madame 
Laffargc, we are indu(!ed to present it to our readers, 
satisfied that they will be struck with the beauty of 
this ingenious and practical application of chemical 
science. Mr. Marsh introduces the subject by 
stating, that 

“ The requisite apparatus is as simple as possible ; 
being a glass tube open at both ends, and about 
three quarters of an inch in its internal diameter. 
It is bent into the form of a syphon, A A, the 
shorter leg being about five inches, and the longei 
about eight inches in length. A stop-cock B, end- 
ing in a jet of fine bore, passes tightly through a 
hole made in the axis of a soft and sound cork, 
which fits air-tight into the opening of the lower 
bend of the tube, and may be further secured, if 
requisite, by a little common turpentine lute. To 
ilx the apparatus when in use, in an upright posi- 
tion, a hole is made in the wooden block C for the 
reception of the lower part of the pillar D, and a 
groove is cut in the top of the same block, to receive 
the bend of the tube A A. Two elastic slips E E, cut 
from the neck of a common bottle of India rubber, 
keep the tube firm in its place. 





“The matter to be submitted to examination, 
and supposed to contain arsenic, if not in the fluid 
state, such as' pastry, pudding or bread, &c., must 
be boiled with two or three fluid ounces of clean 
water, for a sufficient length of time. 

“ The mixture so obtained must then be thrown 
on a filter to separate the more solid parts : thick 
soup or the contents of the stomach, may be di- 
luted with water and also filtered : but water-gruel, 
wine, spirits, or any kind of malt liquor and such 
like, or tea, coflTee, cocoa, &c., can be operated on 
without any previous process. 

“ When the apparatus is to be used, a bit of glass 
rod, about an inch long, is to be dropped into the 
shorter leg, and this is to be followed by a piece of 
clean sheet zinc, about an inch and a half long and 
half an inch wide, bent double, so that it will run 
down the tulje till it is stopped by the piece of glass 
rod first put in. The stop-cock and jet are now to 
be inserted, and the handle is to^be turned so as Co 


leave the cock open. The fluid to be examined, 
having been previously mixed with from a drachm 
and a half to three drachms of dilute sulphuric acid 
(1 acid and 7 water), is to be poured into the long 
leg, till it stands in the short one about a quarter of 
an inch below the bottom of the cork. Bubbles of 
gas will soon be seen to rise from the zinc, which 
are pure hydrogen if no arsenic be present ; but, if 
the liquor holds arsenic in any form in solution, the 
gas will be arsenuretted hydrogen. The first portions 
are to be allowed to escape, in order that they may 
carry with them the small quantity of common air 
left in the apparatus ; after which the cock is to be 
closed, and the gas will be found to accumulute in 
the shorter leg, driving the fluid up the longer one, 
till the liquor has descended in the short "leg below 
the piece of zinc, when all further produclion of gas 
will cease. There is thus obtained a portion of gas 
subject to the pressure of a column of fluid of 
from seven to eight inches high ; when, therefore, 
the stop-cock is opened, the gas will be propelled 
with some force through the jet, and, on igniting it 
as it issues (which must be done quickly by an 
assistant), and then holding horizontally a piece oi 
crown or window-glass F, over it, in such a manner 
as to retard slightly the combustion, the arsenic (if 
any be present) will be found deposited in the me- 
tallic state on the glass ; the oxygen of the atmos- 
phere being employed in oxydizing the hydrogen 
only during 'the process. If no arsenic be present, 
then the jet of the flame as it issues has a very 
different appearance ; and, although the glass be- 
comes dulled in the first instance by the deposition 
of the newly-formed water, yet such is the heat 
produced, that in a few seconds it becomes perfectly 
clear, and frequently flies to pieces. [Mr. Herapath 
advises talc to be used instead of glass. — E d.]-* 

If the object be to obtain the arsenic in the 
form of arsenious acid, or white arsenic, then a glass 
tube, from a quarter to half an inch in diameter (or 
according to the size cii the jet or flame), and eight 
or ten inches in length, is to be held vertically over 
the burning jet of gas, in such a manner that the 
gas may undergo perfect combustion, and that the 
arsenic combined with it may become sufficiently 
oxydized ; the tube will thus, with proper care, be- 
come lined with arsenious acid in proportion to the 
quantity originally contained in the mixture. 

“ When the glass tube is held at an angle of 
about 45° over the jet of flame, three very good 
indications of the presence of arsenic may be ob- 
tained at one operation ; viz., metallic arsenic will 
be found deposited in the tube at the part nearest 
where the flame impinges, — white arsenic or arseni- 
ous acid at a short distance from it, — and the garlic 
smell can be readily detected at either end of the 
tube in which the expeViraent has been made. ^ 

“ As the gas produced during the operation is 
consumed, Vhe acid mixture fells into the short limb 
of the tube, and is thus again brought into contact 
with the zinc, in consequence of which a fresh 
supply is soon obtained. This gas, if submitted to 
either of the processes before described, will give 
fresh indication of the presence of the arsenic which 
the mixture may have originally containedH> and it 
will be easily perceived that the process may be re- 
peated as often as may be required, at the will of 
the operator, till no further proofs can be obtained. 

“ When certain mixed or compound liquors are 
operated on in .this apparatus, a great quantity of 
froth is thrown up into the 1;jibc, whic.h may cause 
a little embarrassment by diking the jet. I have 
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found this effect to take place most with the con- 
tents of the stomach, with wine, porter, tea, coffee, 
or •soup, and, indeed, with all mucilaginous and 
albuminous mixtures. The means 1 adopt to prevent 
this effect from taking place, or, at least, for check- 
ing it in a great measure, is to grease or oil the in- 
terior of the short limb of the apparatus before 
introducing the subject to be examined, or to put a 
few drops of alcohol or sweet-oil on its surface 
previously to introducing the stop-cock and its 
appendages. 1 have, however, found, if the tube 
be ever so full of froth in the first instance, that, 
in an hour or two, if left to itself, the bubbles burst, 
and thtf interior of the tube becomes clear without 
at all affecting the results. 

** In cases where only a small quantity of the 
matter to be examined can be obtained, I have found 
a great convenience in using the small glass bucket 6. 
Under such circumstances, the bent glass tube may 
be filled up to within an inch of the short end with 
common water, so as to allow room for the glass 
bucket, which must be attached to tl^e cork, &c. by 
means of a little platina wire ; a bit or two of zinc 
is to be dropped into the backet, with a small por- 
tion of the matter to be examined, and three or 
four drops of diluted sulphuric acid (acid 2, water 
14) ; and the whole is then to be introduced into 
the mouth of the short limb of the tube. The 
production of ^as under this arrangemqpt js much 
slower, and, of course, requires more time to fill 
the tube, than in the former case ; but the mode of 
operating is precisely the same. Indeed, it is of 
great advantage, when the quantity of arsenic pre- 
sent is very minute, not to allow the hydroge^o be 
evolved too quickly, in order to give it time fMike 
up the arsenic. 

** /t slender glass funnel will be found of sei%Be 
when as much as a table-spoonful, or even a tSS- 
s})OOTiful, of matter can be obtained for examination. 
In this case, the tube is to^ be partly filled with 
common water, leaving a sufficient sjiace for the 
substance to be examined ; a piece of zinc is to be 
suspended from the cork a thread or wire, so as 
to hang in the axis of the tube ; and the fluid to be 
operated on, having* previously been mixed with 
dilute sulphuric acid, is then to be poured through 
the funnel carefully, so as to surround the zinc, 
avoiding, as far as possible^ to mix it with the water 
below, and the stop-cock and its appendages are to 
be replaced in the mouth of the tube ; the produc- 
tion of the gas then goes on as before stated, and 
the mode of manipulating with it is ejcactly the 
same as described in the foregoing part of this 
paper. 

will be necessary for me, in this place, to 
explain the methods I emplop after each operation 
to determine the integrity of the instrument, so as 
to satisfy myself tlfht no arsenic remainif adhering 
to the inside of the tube, or to the cork and its 
appendages, before I employ it for another operation. 

** After washing the apparatus with clean water, 
a piece of zinc may be dropped in, and the tube 
filled to within half an inch of the top of the short 
limb ; two drachms of dilated sulphuric acid are 
then poared in, and the stop-cock and cork secured 
in its placed hydrogen gas will in this case, as be- 
fore, be liberated, and fill the tube. If the gas as 
it issues from the jet be then inflamed, and a piece 
of window-glass held over it as before described, 
and any arsenic remains, it will be rendered evident 
by being deposited on 1;he glass ; if so, this opera- 
tion must be repeated tiH the glass remains perfectly 


dean, after having been exposed to the action of 
,he gas. 



** When I have had an opportunity of working 
with so large a quantity of mixture as from two to 
four pints (imperial measure), I then have employed 
the above instrument, which is, indeed, but a slight 
modification of one of the instantaneous light ap- 
paratuses, now so well known and used for obtaining 
fire by the aid of a stream of hydrogen gas thrown 
on spongy platinum. It will, therefore, be of im- 
portance only for me to describe the alteration which 
I make when I employ it for the purpose of detect- 
ing arsenic. In the first place, I must observe, 
that the outer vessel, which I use, holds full ft)ur 
pints, and that the jet of the stop-cock is vertical, 
and its orifice is twice or three times larger than in 
the instrument as generally made for sale, and also 
that there is a thread or wire attached to the cork 
of the Kto]^-cock, for suspending a piece of zinc, 
within the bell-glass. 

** With an instrument of this description I have 
operated on one grain of arsenic in twenty-eight 
thousand grains of water (or four imperial pints), 
and have obtained, therefrom, upwards of one 
hundred distinct metallic arsenical crusts. 

“ Similar results have been obtained with perfect 
success from three pints of very thick soup, the 
same quantity of port wine, gruel, tea, coffee, &c. 

** It must, however, be understood, that the pro- 
cess was allowed to proceed but slowly, and that it 
required several days before the mixturelised ceased 
to give indication ctf the presence of arsenic, and 
, also, a much larger portion of zinc and sulphuric 
acid was employed from time to time, than when 
working with the small bent tube apparatus, in con- 
sequence of the large quantity of matter operated 
on under this arrangement. 

** With the small apparatus, 1 have obtained dis- 
tinct metallic crusts, when operating on so small a 
quantity as one drop of Fowler’s solution of arsenic, 
which only contains 1-1 20th part of a grain. 

** The presence of arsenic in artificial orpiment 
and realgar, in Scheele’s green, and in thesulphuret 
of antimony, may be readily shown by this process, 
when not more than half a grain of any of those 
compounds is employed. 

In conclusion, I beg to remark, that although 
the instruments I have now finished describing, are 
the form I prefer to all that I have- emjiloyed, yet it 
must be perfectly evident to any one, that many 
very simple arrangements might be contrived. ^ In- • 
deed, I may say unequivoc^ly, that there is uo 
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town or village in which sulphuric acid and zinc can 
be obtained, but every house would furnish to the 
ingenious experimentalist ample means for his pur- 
pose ; for, a two-ounce phial, with a cork and piece 
of tobacco-pipe, or a bladder, with the same ar- 
rangement fixed to its mouth, might, in cases of 
extreme necessity, be employed with success, as 1 
have repeatedly done for this purpose. 

** The only ambiguity that can possibly arise in 
the mode of operating above described, arises from 
the circumstance, that some samples of the zinc of 
commerce themselves contain arsenic ; and such, 
when acted on by dilute sulphuric acid give out 
arsenuretted hydrogen. It is, therefore, necessary 
for the operator to be certain of the purity of the 
zinc which he employs, and this is easily done by 
putting a bit of it into the apparatus, with only 
some dilute sulphuric acid ; the gas thAs obtained is 
to be set fire to as it issues from the jet ; and if no 
metallic film is deposited on the bit of flat glass, 
and no white sublimate within the open tube, the 
zinc may be regarded as in a fit state for use.” 


NEW SUN DIAL. 

At a recent sitting of the French Academy of 
Sciences, a report was read of the committee ap- 
pointed to examine the merits of a sun dial in- 
vented by M. de Saulcy for ascertaining the mean 
time in any latitude. 

A sun dial properly set marks the real time at 
any part of the day ; and the mean time is obtained 
by making allowances for the difference between 
the real time and the mean time ; but in this ope- 
ration it is necessary to take the equation of time 
from an astronomical ephemeris, which difference is 
to be added to or deducted from the real time. It 
is to save this calculation that M. de Saulcy has 
invented an apparatus, by means of which the dial 
can be plaeeil every day in such a position as to 
mark the mean time of any hour, without the aid 
of the ephemeris, and by merely knowing the day 
of the year. 

If a sun dial be made to turn round its index, 
the shadow of the sun will indicate the hour sooner 
or later, according to the motion having taken place 
eastward or vrestward. Thus by giving the dial a 
proper position, the solar shadows will mark the 
mean time instead of the real lime. The meridian 
of the dial must be inclined every day according to 
the meridian of the place, either to the right or left, 
at an angle equal to the equatA^n of time expressed 
oy degrees. On the day when the equation is null, * 
the dial will biark both the real and the mean time, 
which will take place four times a year. 

When the dial is inclined towards the east, for 
example, it marks the real time at the part situated 
in the same latitude, under a distant meridian, at an 
angle equal to the equation of time. The sun 
after reaching the meridian of the dial, has still to 
move for a space equal to the equation of the time, 
to reach the meridian of the place. It marks thus 
the real noon of that point, and the mean noon of 
the place where the dial is placed. 

The properties of a dial moving round its indbx, 
will be the same when made to turn in the sqme 
degree round a line parallel to the index or to the 
axis of the earth. 

The following is a description of M. de Saulcy’s 
sun dial, and of the mode of moving it. He has 
drawn on a plate of porcelain, about 8 or 9 inches 


square, a horizontal sun dial, for the latitude of 45'\ 
This dial is attached to an iron rectangular triangle, 
called Sellette, the three sides of which are equal. 
By this arrangement the hypothenusal line is pa- 
rallel with the index or gnomon : it is equally pa- 
rallel with the axis of the earth when the dial is 
horizontal and properly set. It is round this hypo- 
thenuse that the dial is to move, by means of two 
little pivots fixed to a frame. This frame is like a 
double desk, being a kiud of triangular prism. The 
large face rests on a horizontal plane, the two others, 
being equal and opposite to each other, are both 
inclined 45^ to the horizon. It is to the face pa- 
rallel with the axis of the earth that the two ‘pivots, 
on which the rectangular triangle turns, arc fixed. 
On the face of the frame parallel to the equator is 
a toothed wheel, divided into 3()5 equal parts, for 
each day of the year. In the centre of this wheel 
is a circular brass j>late, the rays of which vary 
according to the equation of time. A rod, called 
ffouvemailf furnished with a spring Which presses 
against a repellipr, the edge of the brass plate, inclines 
towards the plane of the equator, and gives the an- 
gular motion to the triangle which supports the dia', 
when the toothed wheel is turned by means of a 
pinion, in order to bring the day of the year under 
an index properly placed. 

The sun dial may be placed on the vertical side 
of the qiovjfablc triangle, and in that ease it becomes 
a vertical sun dial. 

When the latitude of the place is more or less 
than 45®, instead of placing the Irame on a hori- 
zontal plane, it is to be plaecd on an inclined plane, 
equal to the difference between 45® and the latitude 
of the place, so as to have the gnomon always pa- 
rallel with the axis of the earth. The plane of the 
dial, which is neither horizontal nor vertical, will 
mark the mean time, as if it was placed in 45® of 
latitude. 

This apparatus, ma^e for the northern hemisphere, 
can be used also in the southern j)arts of tlie globe, 
by placing it in an opposite direction ; the morning 
then becomes evening, and the eccentric curve is to 
be drawn in the opposite way. 

APPLICATION OF THE PHYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 
MANUFACTURES. 

BY M. BECaUEKEL. 

(Resumed from page 272, and concluded,) 

The auriferous and argentiferous galenas, wliich 
have been treated for silver and lead by the electro- 
chemical process, are perfectly disposed for the ex- 
traction of the gold washing. Indeed this treat- 
ment requires a pulverisation, and a roasting which 
disengage the gold from th^ pyrites and other com- 
pounds wuich retain it ; the silver and lead being 
removed, the ore is found reduced to nearly half its 
weight, and the washing may then be effected with 
great facility; the quartz and other light matters 
are in such a state of division, that a man who is well 
used to it may wash several hundred kilogrammes 
a-day. Its application has quite recdtvtly been 
made to the argentiferous galena, a few years ago 
discovered at Saint-Saintin-Cantalcs, department ot 
Cantal, and the quantity of whose gold did not 
amount to more than a decigramme and a half in 
100 kilogrammes of ore, containing 30 per cent of 
lead. After the electro-chemical treatment and 
washing, we soon obtain residues which contain 8 
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grammes of gold, and even more which may advan- 
tageously be treated, whether by smelting or by car- 
rying the washing farther. From this we are led to 
believe that the rocks of this country are auriferous, 
as also the etymology of Auriliac {aurilicus) would 
tend to prove. 

These results confirm the advantages obtained by 
one of our brethren, in roasting auriferous pyrites, 
before washing them to extract the gold, — advan- 
tages wlii(‘.h have been disputed in some countries, 
especially in Russia. It appears that the scarcity 
of fuel is the only obstacle to its application on the 
large scale in America. 

Gold is generally found in Columbia, and in the 
United States, in the rocks known to geologists by 
the names of syenite, porphyric syenite, mica schist, 
and gneiss, and the quantity is so much the more 
considerable as the rocks are in a greater state of 
decomposition ; it is the same in Russia where the 
auriferous rock is diorite ; this general fact, which 
the principles of electro-chemistry turn to good 
account, has suggested a very simple mechanical 
proces.s, which allows of the parts containing gold 
being immediately separated from those which are 
deprived of it, so that only a certain portion of the 
auriferous sands have to be submitted to washing. 

If we afterwards seek to determine what advan- 
tages may result from metallurgical works, wc shall 
see that they.iiecessarily bring to a desert country 
the benefits of civilisation, and, whei*e formerly no- 
thing but unoccupied land was found, villages are 
built without delay ; but if, by a wise foresight, 
jiower does not make its happy intervention felt, by 
encouraging agriculture, these localities, which are 
crowdeil by a rich population, may soon become 
nearly deserts, — of which Villa Rica, in Brazil, is 
an example. 

In the time of its greatest prosperity, when the 
annual produce of the auriferous sands amounted to 
nearly 120,000, 000 francs, its population amounted 
to 20,000 souls. For a century this vast product 
has gradually diminished ; the inhabitants, wholly 
occupied in the washing, neglected the benefits 
which agriculture would hai^ procured them in that 
beautiful and fertile k ountry. 

The distance from the metropolis, domestic trou- 
bles, carelessness of administration, and the exac- 
tions of power, caused many to emigrate. Scarcely 
does this town now pre^nt to the traveller, the 
shadow of its former siilendur ! 

It is very difterent in the districts of the mines of 
Altaia, where there is a working population of 
25,000, and 120,000 agriculturists. The encou- 
ragements granted to the latter are such, that the 
best cultivated lands are those in the vicinity of the 
mines. Hence, necessarily results an increase of 
population which will allow of greater scope being 
given to the metallurgical operations, as |ooii as all 
the hands are not occu]Ucd in the clearing and cul- 
ture of the lands — the only means of peojiling these 
vast countries. 

If we now look at the other applications of elec- 
tricity, we perceive that the same processes which 
serve for the treatment of metals — with some modi- 
ficationpd' however — are successfully employed for 
gilding siU'cr and copper objects, to a degree of 
perfection which leave nothing to be desired, and 
likewise for taking impressions in copper, of medals, 
bas relief and plates engraved with a graver, which 
have all the beauty and polish of medals. The gal- 
vanic moulds copy in relief all the prominent parts 
of these plates, and the cast copy gives impressions 


on paper. The number of good impres&tons which 
such a })late can furnish is very limited ; hut there 
is the advantage of being able to replace it by ano- 
ther, when it begins to wear out. 

This power, which by turns becomes, heat, light, 
and chemical power, is also capable of producing 
the efibets of steam, so far as we can judge from 
experiments first made in the United States, and 
more recently in Russia ; in the former, it has been 
applied to the use of a pnnting press ; in the latter, 
to the navigation of the Neva. 

A six-oared sloop, fitted with paddle wheels put 
in motion by an electric-magnetic machine, acting 
by means of a small voltaic apparatus sailed up that 
river, against a very light contrary wtnd. Certainly 
if the expense necessary for setting in action an 
dliectro-magnetic machine capable of moving a man- 
of-war were •calculated, it is probable that it would 
be of a nature to cause this new application to be at 
present abandoned ; but when we reflect that bodies 
contain between their particles an enormous quan- 
tity of electricity, and that every day we are able 
to obtain a greater quantity of this power, at less 
expense, we are led to hope that we shall one day 
see it liberated in sufficient quantity to be applied to 
the purposes of navigation. Thus, far from reject- 
ing the first attempts made in the north for substi- 
tuting the employment of electric currents for that 
of steam, we should, on the contrary, encourage in- 
vestigations, which, perhaps, will lead to the solu- 
tion of one of tlie greatest manufacturing questions 
which could be proposed. 

The powers by aid of which the metals are ex- 
tracted from their ores have such energy, that they 
may one day be used for setting in motion apparatus 
for grinding, and making ore undergo the various 
mechanical preparations without which the treat- 
ment could not be carried on. 

In the face of so many facts, whose importance 
is every day better appreciated, it is easy to per- 
ceive that the future may derive from the employ- 
ment of a force whose power may be called infinite, 
which exists fettered and neutral wherever there is 
matter, and of which man will perhaps one day be 
able to make himself master. 

In examining the present iu order to prejudge the 
future we shall see tliat the imperulive wants caused 
by the increase of population, resulting from the 
progress of civilisation, will require the forests to be 
cleared ; that coal pits are nut inexhaustible, and 
that a time must come when the scarcit]^of fuel will 
be a serious obstaej^ to metallurgical operations. 
This time is, it is true, yet very far distant, but let 
* us now prepare, for the benefit of jjiosterity, the 
means of extracting metals from their ores, and of 
carrying on various manufactures, without the inter- 
vention of fires. 

PREPAR.\TION OF PIGMENTS. 

(JR£sumed from 2)age 256.^ 

BROWNS. 

Asphaltum, or bitumen, is u species of pitch, or 
mineral oil become solid. Bitumen is collected on 
the surface of the lake Asphaltiles, (the Dead Sea,) 
an^ is called “ Jew’s pitch;” but the greater part 
oft the asphaltum of commerce is derived from 
liquid asphaltum, which is evaporated to dryness. 
The bitumen is of a fine black tint in its fracture, 
is easily pulverized, and its powder is* brown. It 
is not ground — it is only melted, and a fine brown . 
color is thus obtaiifed, of the greatest transparency, 
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but it retards the drying of oils, and the drying 
quality must be increased as much as possible. 
There are two modes of preparing bitumen ; a 
thick varnish is first made by dissolving it in oil of 
turpentine ; this does not require much heat, and 
even, in time, will dissolve when cold. This var- 
nish is so thick that it cannot be used without 
mixing it with the emplastic oil of Italy, or mastic 
varnish ; this prevents its flowing off the palette. 
This is the manner in which the English and the 
Italians prepare bitumen. 

The French prepare it in the following manner : 


Venice turpentine . . . 

. 15 grains 

Gum lac 

. 60 

AsphaltuiA 

. 90 „ 

Drying oil 

. 240 „ 

White wax 

• 30 „ 


The gum lac is first dissolved in the turpentine 
by adding fifteen grains at a time, and allowing it 
to melt before the other portion is added; the 
asphaltum is then to be mixed in like manner, by 
degrees ; the linseed oil, having been heated near to 
the boiling point, is also by degrees jninglcd with 
the rest: the wax is then added. Before the 
mixture cools, it should be thrown upon the stone, 
and well worked with the muller and knife. Thus 
prepared, the bitumen will dry in one day equal to 
flake white ; but as a skin will form on the surface 
of the mass, this must be prevented by putting it 
into a tin cylindrical vessel, covered with a disc of 
the exact diameter of the interior. By pressing 
this disc, in which is a small hole, the bitumen 
oozes out, and then the hole is closed with a wooden 
peg, so as to prevent the air coming in contact 
with the surface of the liquid. In this way it may 
be preserved soft for a long time. 

A greater degree of solidity would be given to 
the bitumen if it were dissolved in amber varnish ; 
sixty grains of this varnish should be substituted 
for turpentine. The gum lac will dissolve readily 
in the varnish. 

Brown of Prussian Blue. — ^M. Bouvier has pub- 
lished a process, by means of which Prussian blue 
may be converted into brown, or black, by intense 
heat. This brown has ail the transparency of as- 
phaltum, with this advantage, that it dries quickly, 
and is permanent. 

Mr. Bouvier’s process is, to place upon a clear 
fire a large iron spoon ; when it is red hot, put into 
it some pieces of Prussian blue about the size of a 
small nut;* these soon begin to crackle, and throw 
off scales in proportion as it^ grows hot ; remove 
the spoon, and let it be cool : if allowed to remain 
too long on^the fire, the right color is crushed 
small, some of it will be found blackish, and the 
rest of a yellowish broum: this is quite as it 
should be. 

M. Bouvier states that this pigment can only be 
obtained from the genuine Prussian blue in common 
use. He states, that he never succeeded in mak- 
ing it with that sort which is manufactured in Eng- 
land.” Thus it would appear, that to make the 
operation certainly succeed, blue must be employed 
in which there is much alumine. That of English 
manufacture, which is darker than the French, 
contains but little of this substance : when cqm- 
pletely calcined, the English blue only produces a 
sort of orange color, which is, in fact, very trans- 
parent and. intense. Another condition reouisito 


to the success of the operation is, that the heat 
ought to he at once carhed to the exact point re- 
quired. This is easily done by using proper cau- 
tion. Instead of commencing the process by 
heating an iron spoon, the bits of color may be 
placed on a plate of iron, and the plate laid upon a 
quick fire; they sometimes give out flame, and 
fdways grow red along with the plate ; when taken 
off the Are, they are left until they cease to emit 
smoke, and the blue color has disappeared. 

If the blue is calcined in a close crucible, a black 
is formed, which will be found very useful, as it 
dries well. 

Brown Pink. — This color is made by precipitating, 
with alum, a decoction of French berries {rhamnus 
itfusorius) in such a way as that the alkali shall 
not be saturated. This color wdiild be more last- 
ing if, instead of the berries, yellow wood, querci- 
tron, and holly bark, for instance, were used ; and 
still better would be the husks of nuts, which pro- 
duce a very lasting brown color. The husks of nuts 
contain some portion of starch : for this reason it 
would not be jA*oper to employ boi];[ng water for the 
purpose of extracting the color. 

Mixture may also be made, in whatever propor- 
tions are most agreeable, of wood, madder, and 
husks of nuts ; and instead of using alum to preci- 
pitate the decoction, tlie acetate or sulphate of 
copper should be used, which, as we have already 
observed, iff the best mordant for giving stability to 
the colors. Bones, or ivory half calcined, produce 
very transparent browns, and are » lasting, but are 
the worst driers possible. 

Umler,‘ — Some mineralogists have confounded this 
earth with that of nocera in Umbria^ which is bitu- 
minous and inflammable, like those of Cassel and 
Cologne. It resists the action of fire like the o^^hres. 
It is brought from the Isle of Cyprus, and is known 
in commerce as Turkish or Levant umber. Its 
color is an olive brown, which becomes much 
darker, and of a warnfier tone, wlien it is calcined. 
It is principally composed of the oxide of manga- 
nese, oxide of iron, silex, and alumine. This co- 
lor has much body, m d dries rapidly, esj>eciaUy 
after it has been calcined. It grows darker by time ; 
but this is not a reason for setting it aside : this 
disadvantage may be obviated by mixing it with co- 
lors which grow paler by the action of light, such 
as the brown pinks, &c.v 

Some painters have painted on grounds primed 
with umber, but it has penetrated tlirough the 
lighter parts of the work. There are several of 
Poussin’s pictures painted on umber grounds. That 
fine series, “ The Seven Sacraments,” is clearly 
amongst them. 

Cassel and Cologne Earths, — These are bituminous 
earths, originating atf it is supposed from the de- 
composition of wood ; the mineralogists have also 
given thefii the name of lignites. The Cassel earth 
has the greater quantity of bitumen, and has a rich 
tone of color, but it loses this in some measure by 
exposure to the light. Another serious inconvenience 
in the bituminous earths, is their retarding the 
drying of the oils ; therefore when employed, they 
must be ground with the strongest dryingv'sils ; and 
to compensate for their growing lighter by tHe action 
of the air, they should be mixed with colors that 
are permanent, such as umber, charcoal-black, and 
oxide of iron. 

(To be continued.) 
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LOCOMOTIVE ENGINES. 

To the Editor, 

Sir, — Having on severol occasions been much 
pleased in perusing your little work, and wishing to 
promote its escalation, I have sent you a drawing 
and description of a locomotive engine, which I hope 
will be suflicieiitly lucid for the generality of your 
subscribers. 

As railways occupy a large share of public inte- 
rest at the present time, it is important that some 
insight should be had into the manner of working 
them, and the construction of the various machines 
which are used^ for the transportation of passengers 
and merchandise over the greater part of tliis 
country. % • 

Various means are resorted to, and power of diffe- 


rent descriptions made use of for this purpose, viz., 
steam engines, locomotive and stationary, the pres- 
sure of the atmosphere, as in the atmospheric rail- 
way, and the gravity of the carriages themselves, 
which is made use of in some of the railways in the 
north, connected with the collieries, where an land- 
less rope passes round drums at each end of the 
line, which is an inclined plane, the train of laden 
carriages running down which, on one line of rails, 
draws up the empty train on the other line 

Of steam engines, where stationary power is em- 
ployed for the purposes of locomotion, and endless 
rope is employed, asin^the London and Birmingham 
railway, worked by an engine at one end of th(; line 
only; or a tail rope is used, as in the London and 
Blackwall railway. In this case, an engine is 
placed at each end of the line, whtch will be better 
understood by the following sketch : 



Supposing the train to be .starting from the 
terminus D, there will be as much rope wound on 
the drum B, as is stretched between the two drums 
B and A : the drum A being then made to revolve, 
unwinds the rope from B, drawing the train with it, 
and by the time the train has reached the terminus 
C the drum A will ‘be lull of rope and B empty. 

But of all these contrivances the locomotive en- 
gine is the most in use, and which I shall proceed 
to de.scribe. 

The arrangement of the various parts of this ma- 
chine is admirably adapted to the objects in view, 
viz., compactness, great surface of heat, an object 
attained by causing the smoke and heat to pass 
through the copper tubes J, which w^cre added by 
Mr. Stephenson, and are a very great assistance ; 
small surface for condensation, the cylinders being 
])laced in the smoke box ex))osed to a great heat, 
and the boiler being covered with wood ; and a 
good draught, caused by making the steam, after 
having performed its duty in the cylinders, pass up 
the cnimney through the waste steam pipe R, caus- 
ing a vacuum, the air to supply which must enter 
through the opening M, up through the fire. These 
engines ar4 generally about 20-horBe power, weighing 
about 16 tons. They cost ‘from 12 to i^l500, 
and when well made and in good condition attain a 
speed of 6^ miles per hour, in which time they 
evaporate 100 cube feet of w'ater, and consume 900 
or lOOOlb. of coke. They are provided with a ten- 
der or open carriage, for carrying water and fuel, 
and a steam whistle to warn persons on the railway 
of their approach. 

^ A the cylinder, of which there are a pair. B the 
piston. C the D valve. D the steam-pipe. E the 
piston rod. F the axle of the driving wheels. G 
the crank. H the eccentric working the D valve. 
I the rod connecting the piston rod with the crank. 
J copper tubes to convey the smoke from L &e 
fire-box to K the smoke-box. M an opening, to 
cause draught. N the fire 'bars. O the man-hole. 
P a safety-valve not under the control of the engine- 
driver, loaded with a pressure of 501bs. per square 
inch. Q a safety-valve regulated by the engine- 


driver. R the waste steam-pipe. S buffers to 
lessen the shock of a collision. T the^handle of the 
cock forVe^alating or shutting off the steam pij)e 
D, U the platform for the engine-driver. V the 
door to the fire-box. W the handler' to the revers- 
ing motion connected with it by the rod C C. Y 
the frame to the engine. a. v. 


MAKING OF GLASS BEADS. " 

A VERY considerable manufacture of glass for the 
formation of heads is carried on at a place called 
Murano, situated neal* the city of Venice. There 
is nothing peculiar in the composition of the glass 
made use of for this purpose, nor in the methods 
employed for its preparation ; and although the 
manufacturers affect great secrecy as to the coloring 
substances which they mix with this glass, it is not 
likely that they possess any real advantage over 
others in this respect, or that they have made any 
useful discovery of materials different from those 
commonly employed in coloring glass. 

When upon irippection the colored glass is found 
to he in a fit state for working, the necessary quantity 
is gathered in the usual manner upon the rod, and is 
blown into a hollow form. A second workman then 
provides himself with an appropriate instrument, 
with which he takes hold of the glass at the end 
which is farthest from line extremity of the rod, and 
the two men running thereupon expeditiously in 
exactly opposite directions, the glass is drawn out 
into a pipe or tube, in the manner of those used for 
constructing thermometers, the thickness of which 
depends upon the distance by which the men sepa- 
rate themselves. Whatever this thickness may be, 
the perforation of the tube is preserved, and bears 
the same proportion relatively to the subs^nce of 
the glass as was originally given to it by the hilower. 
In these particulars the workmen of course govern 
themselves according to the size and description of 
the beads which are to be made. The glass-house 
at Murano is provided with a kind of gallery 150 feet 
in length, and which much resembles a rope-walk, 
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wherein the tubes are drawn out in the manner 
described. 

Jubes striped with different colors are made by 
gathering from two or more pots lumps of different 
colored glass, which are united by twisting them 
together before they are drawn out to the requisite 
length. 

As soon as they are sufficiently cool for the pur- 
pose, the tubes are divided into equal lengths, sorted 
according to tlieir colors and.sizes, packed in chests, 
and then despatched to the city of Venice, within 
which the actual manufacture of the beads is con- 
ducted. 

Whe^ they arrive at the bead manufactory, the 
tubes are again very carefully inspected, and sorted 
according to their different diameters, preparatory 
to their being cut into pieces sufficiently small for 
making beads. 

For performing this latter operation, a sharp iron 
instrument is provided, shaped like a chisel, and 
securely fixed in a block of wood. Placing the 
glass tube upon the edge of this tool at the part to 
be separated, the Vorkman then, ^ith another 
sharp instrument in his hand, cuts, or rather chips, 
the pipe into pieces of the requisite size ; the skill 
of the man being shown by the uniformity of size 
preserved betu^een the different fragments. 

The minute pieces thus obtained are in the next 
process thrown into a bowl containing a mixture of 
sand and wood ^shes, in which they are continually 
stirred about until the perforations in the pieces are 
all filled by the :iand and ashes. This provision is 
indispensable, in order to prevent the sides from 
fulling together when softened by heat in the next 
operation. 

A metallic vessel with a long handle is then pro- 
vided, wherein the pieces of glass are placed, to- 
gether with a farther quantity of wood-aslies and 
sand ; and the whole being subjected to beat over 
a charcoal fire, are continually stirred with a hatchet- 
shaped spatula. By this sim^de means the beads 
acquire their globular form. 

When this has been imparted, and the beads are 
again cool, they are agitated in sieves, in order to 
separate the sand au(l ashes ; this done they are 
transferred to other sieves of different degrees of 
fineness, in order to divide the beads according to 
their various sizes. Those of each size are then, 
after being strung by childrei^upon separate threads, 
made up into bundles, and packed in casks for 
exportation. 

In tills manner, not fewer than sixty different 
kinds of glass beads are prepared in vast quantities. 
The principal trade in these is carried on with Spain 
and the coast of Africa; but some portions find 
their way to nearly all parts of the world. 


FIREWORKS. 

(jResumedfrom page 245.^ 

Crackers * — Cut some cartridge paper into pieces 
3^ Inche^broad, and 1 foot long ; 1 edge of each 
fold down lengthwise about f of an inch broad ; 
then fold tlfe double edge down of an inch, and 
turn the single edge back half over the double fold ; 
then op^n it, and lay all along the channel which is 
formed by the folding of the paper, some meal 
powder ; then fold it over and over, till all the pa- 
per is doubled up, rubbidis it down every turn ; this 


done, bend it backwards and forwards, 2^ inches, 
or thereabouts at a time, as oft as the paper will 
allow ; then hold all these folds flat and close, and 
with a small pinching cord give one turn round the 
middle of the cracker, and pinch it close ; then bind 
it with pack-thread, as tight as you can ; then in 
the place where it was pinched, prime one end of it, 
and cap it with touch-paper. When these crackers 
are fired, they will give a report at every turn of 
the paper : if you would have a great number of 
bounces, you must cut the paper longer, or join 
them after they are* made ; but if they are made 
very long before they are pinched, you must have a 
piece of wood with a groove in it, deep enough to • 
let in half the cracker : this will hold it straight, 
while it is pinching. 

Formers for marroons are from f of 
an inch to 1^* diameter. Cut the paper for the 
cases twice the diameter of the former broad, and 
long enough to go three times round ; when you have, 
rolled a caSe, paste down the edge, and tie one end 
close ; then with the former drive it down to take 
away the wrinkles, and make it fiat at bottom ; then 
fill the case with com powder 1 diameter and ^igh, 
and fold down the rest of the case tight on tha pow- 
der. The marroon being thus made, wind pack-thread 
up in a ball, then unwind 2 or 3 yards of it, and 
that part which is near the ball, make fast to a 
hook ; then take a marroon, and stand as far from 
the hook as the pack-thread will reach, take some 
rope yarn and wind it lengthwise round the marroon 
as tight as you can, till it will hold no more that 
way ; then turn it and wind the pack-thread on the 
short way, then lengthwise again, and so on till the 
paper is all covered ; then make fast the end of the 
yarn, and beat down both ends of the marroon, to 
bring it in shape. To consolidate the whole dip it 
in hot glue in which red lead bus been mixed. The 
method of firing maiToons, is by making a hole at 
one end with an awl, and putting in a piece of 
quick-match ; then take a piece of strong paper, in 
which wrap up the marroon, with 2 leaders, which 
must be put down to the vent, and the paper tied 
tight round them with small twine ; these leaders 
are bent on each side, and their loose ends tied to 
other marroons ; that is, whenever numbers are 
to be fired at once, otherwise, a single leader is suf- 
ficient. 

Pm-wheels * — First roll some paper pipes, about 
14 inches long each : these pi|.ics must not be made 
thick of paper, 2 or 3 rounds of elephant paper 
being sufficient. When your pipes are thoroughly 
dried, you must have tifhde a tin tube, 12 inches long 
t» fit easy into the pipes ; at one end of this tube 
fix a small conical cup, which done is called a funnel : 
then bend one end of one of the pipes, and put the 
funnel in at the other, as far as it will reach, and 
fill the cup with composition : then draw out the 
funnel by a little at a time, shaking it up and down ; 
and it will fill the pipe as it comes out. Having 
filled some pipes, have made some small blocks, 
about 1 inch diameter, iiind I inch thick ; round 
one of these blocks wind and paste a pipe, and 
to the end of this pipe join another; which 
must be done by twisting the end of one pipe 
to Bq>oint, and putting it into the end of the 
other^ with a little paste : in this manner join four 
or five pipes, winding them one upon the other, 
so as to form a spiral line. Having wound on your 
pipes, paste two slips of paper across them, to hold 
them together: besides these slios of paper the pipes 
must be pasted togctlinir. 
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There is another method of making these wheels, 
called the French; which is, by winding on the 
pipes without paste, and sticking them together 
with sealing-wax, at every half-,tum; so that^, when 
they are fired, the end will fall loose every time the 
fire passes the wax ; by which means the circle of 
fire will be considerably increased. The formers 
for these pipes are made from I 4 to 4 IGtlis of an 
inch diameter, and the composition for them is as 
follows ; meal powder 8 oz., saltpetre 2 oz., and sul- 
phur 1 oz. : among these ingredients may be mixed 
a little stceUfilings, or the dust of cast iron : this 
composition should be very dry, and not made too 
fine, or it will stick in the funnel. These wheels 
may be fired on a large pin, and held in the hand 
with .safety. 

Serj)eni ». — Serpents are generally made aoout 5 
or 6 inches long, and about half an inch in diameter, 
they are sometimes made straight, and sometimes 
w'ith a choak in the middle of them: the name 
which they bear, probably rose from the hissing 
noise which they make when fired, or from the zig- 
zag or vibrating directions in which they move when 
properly constructed. The cases must be made of 
some Strong paper, and rolled in a former about 
one-fourth of an inch diameter, or somewhat more, 
and having choaked or tied one end up close, with 
strong twine, fill the case about two-thirds of the 
way with the following composition : mealed-pow- 
der 1 pound, saltpetre 1 oz. and f , ' charcoal 1 oz. 

lA) make Tourbillon Cases. — Those sort of cases 
are generally made about B diameters long, but if 
very large, 7 will be sufficient : ‘tourbillons will an- 
swer very well from 4 oz. to 21b., but when larger 
there is no certainty. The cases are best rolled wet 
with paste, and the last sheet roust have a straight 
edge, so that the case may be all of a thickness : 
when you have rolled your cases, after the manner 
of wheel cases, pinch them at one end quite close ; 
then, with the rammer, drive- the ends down fiat, 
and afterwards ram in about l-3rd of a diameter 
of dried clay. Tlie diameter of the former for these 
cases must be the same as for sky-rockets. 

7'o2<r^///ora.~Having filled some cases within 
about 14 diameter, drive in a ladle-full of clay, 
then pinch their ends close, and drive them down 
' with a mallet ; when done, find the centre of gravity 
of each case, where you nail and tie a stick, which 
should be 4* an inch broad at the middle, and run a 
little narrower to the ends : these sticks must have 
their ends turned upwards, so that the cases may 
turn horijontally on their centres : at the opposite 
aides of the cases, at each enrJ, bore a hole close to 
the clay with a gimblet, the size of the neck of it 
common cstse of the same nature ; from these holes 
draw a line round the case, and at the under part of 
the case bore a hole, with tlie same gimblet, within 
i a diameter of each line towards the centre, then 
• from one hole to the other draw a right line. This 
line divide into three equal parts, as in the Figure, 



bore two holes, then from these holes to the other two, 
lead a quick-match, over which paste a thin paper. 


When you fire tourbillons, lay them on a smooth 
table, with their sticks downwards, and burn the 
leader through the middle with a port fire. They 
should spin three or four seconds on the table before 
they rise, which is about the time the composition will 
be burning, from the side holes to those at bottom. 

To tourbillons may be fixed reports, in this man- 
ner : in the centre of the case at top, make a small 
hole, and in the middle of the report make another ; 
then place them together, and tie on the report, and 
with a single paper secure it from fire: this done, 
your tourbillon is completed. By this method you 
may fix on tourbillons, small cones of stars, rains, 
&c. but be careful not to load them too much 18th 
of an inch will be enough for the thickness of the 
sticks, and their length equal to that of the cases. 

Composition of 7\}urbillons.-^T\\\ with rocket 
composition of a strength proportionate to the size 
of the case. 

(To be continued,) 


PARALLAX. 

The parallax of a celestial body is the angle under 
which the radius of the earth would be seen, if 
viewed from the centre of that bod^ ; it affords the 
means ,pf ^.ascertaining the distancej of the sun, 
moon, and planets. When the moon is in the hori- 
zon at the instant of rising or setting, suppose lines 
to be drawn from her centre to the spectator and to 
the centre of the earth : these vrould form a right- 
angled triangle with the terrestrial radius, whinh is 
of a known length ; and as the parallax or angle at 
the moon can be measured, all the angles and one 
side are given ; whence the distance of the ‘moon 
from the centre of the earth may be computed. 

The parallax of an , object may be found, if two 
observers under the same meridian, but at a very 
great distance from one another, observe its zenith 
distances on the same day at the time of its passage 
over the meridian. By such contemporaneous ob- 
servations at the Cape of Good Hope and at Berlin, 
the mean horizontal parallal! of the moon was 
found to he 3459", whence the mean distance of 
the moon is about sixty times the mean terrestrial 
radius, or 237,360 miles nearly. Since the parallax 
is equal to the radius of the earth divided by the 
distance of the moon, it varies from the distance of 
the moon from the earth under the same parallel 
of latitude, and proves the ellipticity of the lunar 
orbit. When the moon is at her mean distance, it 
varies with the terrestrial radii, thus showing that 
the earth is not a sphere. 

Although the method oescribed is sufficiently 
accurate for finding the parallax of an object so near * 
as the mron, it will not answef/or the sun, which 
is so remote that the smallest error in observation 
would lead to a false result. But that difficulty is 
obviated by the transits of Veniis. When that 
planet is in her nodes, or within. of them, that 
is, in, or nearly in the plane of the ecliptic, she is 
occasionally seen to pass over the sun like a black 
spot. If we could imagine that the sun aStl Venus 
bad no parallax, the line described by th% planet on 
his disc, and the duration of the transit would be 
the same to all the inhabitants of the earrii. But 
as the semi-diameter of the earth has a sensible 
magnitude when viewed from the centre of the sun, 
the line described by the plcmet in its passage over 
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his disc appears to be nearer to his centre, or farther ' 
from it, according to the position of the observer ; 
so. that the duration of the transit varies with the 
different points of the earth’s surface at which it is 
observed. This difference of time, being entirely 
the effect of parallax, furnishes the means of com- 
puting it from the known motions of the earth and 
Venus, by Ihe same method as for the eclipses of 
the sun. In fact, the ratio of the distances of 
Venus and the sun from the earth at the time of the 
transit are known from the theory of their elliptical 
motion. Consequently the ratio of the parallaxes 
of these two bodies being inversely as their distances, 
is giv^ ; and as the transit gives the difference of 
the parallaxes, that of the sun is obtained. In 17ti9, 
the parallax of the sun was determined by observa- 
tions of a transits of Venus made at Wardhus in 
Lapland, and at Otaheite in the South Sea. The 
latter observation was the object of Cook's first 
voyage. The transit lasted about six hours at 
Otaheite, and the difference in duration at these two 
stations was eight minutes ; whence the sun's hori- 
zontal parallax was found to be 8s *72. Hut by 
other considerations it has been reduced to 8"r)776 ; 
irom which the mean distance of the smi a]q>enrs 
to be about ninety-five millions of miles. This is 
confirmed by an inequality in tlse motion of the 
muon, which depends upon the parallax of the sun, 
arid which, when compared with observuiion, gives 
for the spin's parallax. * • 

The parallax of Venns is determined by her 
transits, that of Alars by direct o!)servation, audit 
is found to be nearly double that of the sun, when 
the planet is in opposition. The distance of these 
two planets from ihe earth is therefore known in 
terrestrial radii, consequently their mean distances 
froii^ the sun may be computed ; and as the ratios 
of the distances of the planets from the sun, are 
known by Kepler’s law of the squares of the 
periodic times of any two planets being as the cubes 
of their mean distances from*the sun, their absolute 
distances in miles arc easily found. This law is 
very remarkable, in thus uniting all the bodies of 
the system, and extendingito the satellites as well 
as the planets. ^ 

Far as the earth seems to be from the sun, Uranus 
is no less than nineteen times farther. Situate on 
the verge of the system, the sun must appear to it 
not much larger than Venjis does to us. The earth 
cannot even be visible as a telescopic object to a 
body so remote. Yet man, the inhabitant of the 
earth, soars beyond the vast dimensions of the sys- 
tem to which his planet belongs, and assumes the 
diameter of its orbit as %.e base of a triangle, whose 
apex extends to the stars. 

Sublime as the idea is, this assumption proves 
ineffectual, for the apparent|jlaccs of the fixed stars 
arc not sensibly changed by the earth’s annual 
revolution. Wit*Ei the aid derived filbm the re- 
finements of modem astronomy, and of the most 
perfect instruments, it is still a matter of doubt, 
whether a sensible parallax has been detected even 
in the nearest of these remote suns. If a fixed 
star had the parallax of one second, it would be 
215,78) times farther from the sun than the earth 
is. itt such a distance not only the terrestrial orbit 
shrinks t6 a point, but the whole solar system seen 
in the focus of the most powerful telescope, might 
he eclipsed by the thickness of a spider’s thread. 
Light flying at the rate of 200,000 miles in a second, 
would take three years and seven days to travel over 
that space. One of die nearest stars may therefore 


have been kindled or extinguished more thau three 
years, before we could have been aware of so mighty 
an event. But this distance must be small, when 
compated with that of the most remote of the 
bodies which are visible in tlie heavens. The fixed 
stars are undoubtedly luminous like the sun ; it is 
therefore probable that they are not nearer to one 
another than the sun to the nearest of them. In 
the milky way and the other starry nebulm, some 
of the stars that seem to us to be close to others, 
may be far behind them in the boundless depth of 
space; nay, may be rationally supposed, to be situate 
many thousand times farther off. Light would 
therefore require thousands of years to come to the 
earth from those myriads of suns, of which our own 
is but the dim and remote companion.” 


SHAPE AND HEAT OP THE EARTH, 

It has long been a favorite conjecture, that the 
whole of our planet was originally in a state of ig- 
neous fusion, and thcL central parts still retain a 
great portion of their primitive heat. Some have 
imagined with the late Sir W. Herschel, that the 
elementary matter of the earth may have been first 
in a gaseous state, resembling those nebulas which 
we behold in the heavens, and which are of dimen- 
sions so vast, that some of them would fill the orbits 
of the remotest planets of our system. It is con- 
jectured that such aeriform matter (for in many^ 
cases the nebulous appearance cannot be referred to 
clusters of very distant stars), if concentrated, might 
form solid spheres ; and others have imagined that 
the evolution of heat, attendant on condensation, 
might retain the materials of the new globes in a 
state of igneous fusion. 

Without dwelling on such speculations, we may 
consider bow far the spheroidal form of the earth 
affords sufficient ground for presuming that its prir 
mitive condition was one of universal fluidity. The 
discussion of this question would be superfluous, 
were the doctrine of original fluidity less popular ; 
for it may well be asked, why the globe should be 
supposed to have had a pristine shape different from 
the present one ? — why the terrestrials, when first 
called into existence, or assembled together in one 
place, should not have been subject to rotation, so 
as to assume at once that form which alone could 
retain their several parts in a state of equilibrium ? 

Let us, however, concede that the statical figure 
may be a modification of some other pre-existing 
form, and suppose t!fe globe to have been at first a 
perfect and quiescent sphere, covered with a uni- 
form ocean — what would happen when it was made 
to turn round on its axis with its present velocity ? 

** A centrifugal force,” says Sir J. Herschel, ” would 
in that case be generated, whose general tendency 
would be to urge the water at every point of the 
surface to recede from the aaie. A rotation might 
indeed be conceived so swift as to flirt the whole 
ocean from the surface, like water from a mop. But 
this would require a far greater velocity than what 
we now speak of. In the case supposed, the weight 
of the water would still keep it on the earth ; and 
tl\p tendency to recede from the axis could only be 
satisfied, therefore, by the water leaving the poles, 
an*d flowing towards the equator ; there heaping it- 
self up in a ridge, and bring retained in opposition 
to its weight or natural tendency towards the centre 
by the pressure thus caused. This, however, could 
not take place without laving dry the polar regio^is,^ 
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to that protuberant land would appear at the poles, 
and a zone of ocean be disposed around the equator. 
This would be the first or immediate effect.^ I^et us 
now see what would afterwards happen if things 
were allowed to take their natural course. 

“The seals constantly beating on the land, grind- 
ing it down, and scattering its worn-off particles 
and fragments, in the state sand and pebbles, 
over its bed. Geological facts aflford abundant 
proof that the existing continents have all of them 
undergone this process, even more than once, and 
been entirely torn in fragments, or reduced to pow- 
der, and submerged and reconstructed. Land, in 
this view of the subject, loses its attribute of fixity. 
As a muss it ipight hold together in opposition to 
forces which the water freely obeys ; but in its state 
of successive or simultaneous degradation, when di^ 
seminated through the water, in the stqj;e of sand or 
mud, it is subject to all the impulses of that fiuid. 
In the lapse of time, then the protuberant land 
would be destroyed, and spread over the bottom of 
the ocean, filling up the lower parts, and tending 
continually to re-model the surface of the solid nu- 
<‘leus, in correspondence with the form of equili- 
brium. Thus after a sufficient lapse of time, in the 
case of an earth in rotation the polar protuberances 
would gradually be cut down and disappear, being 
transferred to the equator (as being thm the deepest 
ft'ea), till the earth would assume hy degrees the 
form we obsenr'e it to have — that of a flattened ob~ 
late ellipsoid. 

“We are far from meaning here to trace the 
process by which the earth really assumed its actual 
form ; all we intend is to show that this is the form 
to which, under a condition of a rotation on its axis, 
it must tendf and which it would attain even if ori- 
ginally and (so as to speak) perversely constituted 
otherwise. 

In this passage, the author (Sir J« Herschel), has 
contemplated the superficial effects of aqueous mat- 
ter only ; he might have added that every stream of 
lava which flowed out of a volcano would be im- 
pelled, in a slight degree, towards the equatorial 
regions, in obedience to the same power ; and if 
the volcanic action should extend to great depths, 
so as to melt, one after another, different parts of 
the earth, the whole interior might at length be re- 
modelled under the influence of similar changes, 
due to causes which may all be operating at this 
moment. The statical figure, therefore, of the 
terrestrial spheroid (of which the longest diameter 
exceeds thc^shortest by about twenty-five miles), may 
have been the result of gradual and even of exist- 
ing causes, and not of a primitive, universal, and 
simultaneou^fluidity. 

Experiments made with the pendulum, and ob- 
servations on the manner in which the earth attracts 
the moon, have shown that our planet is not an 
empty sphere, but that it must rather increase in 
density from the surface towards the centre ; and it 
has also been inferred that the equatorial protube- 
rance is continued inwards, that is to say, that lay- 
ers of equal density are arranged elliptically, and 
symmetrically, from the exterior to the centre. The 
inequalities, however, in the moon’s motion, on 
which' this opinion is founded, are so extremely 
slight, that it can be regarded as little more than a 
probable conjecture. * 

The mean density of the earth has been computed 
by Laplace to be about 5^, or more than five times 
that of water. Now the specific ^avity of many of 


themetals range between that density and 21 . Hence 
some have imagined that the terrestrial nucleus 
may be metallic — that it may correspond, for ex- 
ample, with the specific gravity of iron, which is 
about 7. But here a curious question arises in regard 
to the form which materials, whether fluid or ^lid, 
might assume, if subjected to the enormous pres- 
sure which they must obtain at the eagh’s centre. 
Water, if it continued to decrease in%olume ac- 
cording to the rate of compressibility deduced from 
experiment, would have its density doubled at the 
depth of 93 miles, and be as heavy as mercury at 
the depth of 362 miles. Dr. Young computed that, 
at the earth’s centre, steel would be comp«‘essed 
into one-fourth, and stone into one-eighth of its bulk. 
It is more thati probable, however, that after a cer- 
tain degree of condensation, thcccompressibility of 
bodies may be governed by laws altogetlier ditferent 
from those which we can put to the test of experi- 
ment ; but the limit is still undetermined, and the 
subject is involved in such obscurity, that we can- 
not wonder at the variety of notions which have 
been entertained respecting the nature and condi- 
tions of the central nucleus. I^ome have conceived 
it to be fiuid, others solid ; some have imagined it' 
to have a cavernous structure, and have even en- 
deavoured to confirm this opinion by appealing to 
observed irregularities in the vibrations of the pen- 
dulum in certain countries. 

(To be continued*) 


GLASS FROM BONES. 

Gxass may be made from calcined bones by digest- 
ing them during two or three days with half fheir 
weight of sulphuric acid, evaporating to dryness, 
and washing the residue in many different waters, 
until all the soluble matter is exhausted. The pro- 
duction of this effect ii; known by the water having 
no longer a yellow tinge. 

The different waters thus used must then be 
brought together and e^iporated to afford a solid 
extract. To separate the sulphate of lime con- 
tained in this, the extract must be dissolved in the 
least possible quantity of water, and filtered : the 
salt will then remain on the filter. This- extract may 
be mixed with powdered pharcoal, and distilled for 
the production of phosphorus ; but if, instead of 
this, it be placed in a large crucible, and the fire is 
urged, it will at first swell considerably, but ere 
long will again settle, and at that instant the glass 
is made. This is white, aiRl of a milky color. 

These directions are taken from the System of 
Chemistry of M. Chaptal ; who tells us that before 
his time Becher was pi Tfectly well acquainted with 
the use to which bones could thus be applied, but 
that he coifcealcd the process, oh account of the 
abuse, which, according to his apprehensions, might 
be made of it, and to which he plainly enough al- 
ludes in the words — “ Homo vitrum est, et in yi- 
trum redigi potest ; sicut et omnia aifimalia.” 
This author was, nevertheless, led to express his 
regret that the Scythians, who drank from (}isgust- 
ing skulls, were not acquainted with the ai't ^ con- 
verting them into so. cleanly a substance as glass - 
and he also showed the possibility of forming a gal- 
lery of family efiigies, moulded from glass, the pro- 
duce of the identical bones of the originals, in whicc 
the likenesses might be preserved as truly as they 
now are by the limner. M. Chaptal adds, that a 
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skeleton of nineteen pounds weight may be made 
to yield five pounds of this phosphoric glass. 

Newly-made glass of this description will emit 
very strong electric sparks, which will fly to the 
hand at the distance of two inches ; but this pro- 
perty ceases after one or two days, however care- 
fully Ithe glass may be preserve^ from contact with 
the atmospl^e. The substance is in fact phosphoric 
acid which A been deprived of its water, and which, 
if not carefully preserved from the atmosphere, it 
will again imbibe, becoming deliquescent. It has 
an acid taste, and is soluble in water. 


ON THE COLORS OF NATURAL 
BODIES. 

There is no branch of the application of optical 
science which possesses a greater interest than that 
which proposes to determine the cause of the colors 
of natural bodies. Sir Isaac Newton was the first 
who entered into an elaborate investigation of this 
difficult subject; but though his speculations are 
marked with the peculiar genius of tneir author, yet 
they will not stand a rigorous examination under 
the light of modern science. 

That the colors of mateiial nature are not the 
result of any quality inherent in the colored body 
has been incontrovertibly proved by Sir Isaac. He 
found that all Jbodies, of whatever color, pxljibit that 
color only when they are placed in white light. In 
homogeneous red^ in violet violet ^ and so on for 

other colors. \ red wafer, for example, appears red 
in the white light of day, because it reflects red 
light more copiously than any of the other colors. 
If we place a red wafer in yellow light, it can no 
longer appear red, because there is not a particle of 
red light in the yellow light which it could reflect. 
It reflects, however, a portion of yellow light, be- 
cause there is some yellow in the red which it does 
reflect. If the red wafer had^reflected nothing but 
pure homogeneous red light and not reflected white 
light from its outer surface, which all colored bodies 
do, it would in that case have appeared absolutely 
black when placed in yehtiw light. The colors, 
therefore, of bodies ^rise from their property of re- 
flecting or transmitting to the eye certain rays of 
white light, while they stifle or stop the remaining 
rays. To this point the Newtonian theory is sup- 
ported by infallible experiments ; but the principal 
part of the theory, which has for its object to de- 
termine the manner in which particular rays are 
stopped, while others are reflected or transmitted, 
is not so well founded. 

As Sir Isaac has stated the principles of bis 
theory with the greatest clearness, we shall give 
them in his own words. ^ 

** 1st, Those superficies of transparent bodies 
reflect the greatest^ quantity of light whi^ have the 
greatest refracting power ; that is, which separate 
media that differ most in their refracting power. 
And in the confines of equally refracting media 
there is no reflexion. 

** 2d, The least parts of almost all natural bodies 
are in some measure transparent ; and the opacity 
of the^ 9 bodies arises from the multitude of re- 
flexions ciyised in their internal parts. 

“ 3d< Between the parts of opaque and colored 
bodies are many spaces, either empty, or reple- 
nished with mediums of olhec densities ; as water 
between the tinging corpuscles wherewith any liquor 
is impregnated ; air between the aqueous globules 


that constitute clouds or mists ; and for the most 
part spaces^ void of both air and water, but yet per- 
haps not wholly void of all substance between the 
parts of all bodies. 

** 4th, The parts of bodies and their interstices 
must not be less than of some definite bigness to 
render them opaque and colored. 

5th, The transparent parts of bodies, according 
to their several sizes, reflect rays of one color, and 
transmit those of another, on the same grounds that 
thin plates or bubbles do reflect or transmit these 
rays ; and this 1 take to be the ground of all thehr 
colors. 

6th, The parts of bodies on which their colors 
depend are denser than the medium which pervades 
their interstices. 

^ ** 7th, The bigness of the component parts of 
natural bodies may be conjectured by their colors.’* 

Upon these principles Sir Isaac has endeavoured 
to explain the phenomena of transparency ^ black and 
white opacity and color » lie regards the transpa- 
rency of water, glass, salt, stones, and such like 
substances, as arising from the smallness of their 
particles, and the intervals between them ; for 
though he considers them to be as full of pores or 
intervals between the particles as other bodies are, 
yet he reckons the particles and their intervals to 
be too small to cause reflexion at tlieir common sur- 
faces. Hence it follows, that the particles of air 
and their intervals cannot exceed the half of a mil- 
lionth part of an inch ; the particles of water the 
|th of a millionth ; and that those of glass the ^d 
of a millionth: because at these thicknesses th§ 
light reflected is nothing, or the very black of the 
first order. The opacity of bodies, such as that of 
white paper, linen, &c., is ascribed by Newton to a 
greater size of the particles and their intervals, viz. 
such a size as to reflect the white, which is a mix- 
ture of the colors of the different orders. Hence 
in air they must exceed 77 millionths of an inch, iu 
water 57 millionths, and in glass 50 millionths. 

1a like manner all the different colors in Newton’s 
table are supposed to be produced, when the parti- 
cles and their intervals have an intermediate size 
between that which produces transparency and that 
which produces white opacity. If a film of mica, 
for example, of an uniform blue color, is cut into 
the smallest pieces of the same thickness, every 
piece will constitute a mass of the same color. 

So far the Newtonian theory is plausible ; but in 
attempting to explain black opacity, such as that of 
coal and other bodies impervious to light, it seems 
to fail entirely. To |>roduce blackness, ** the par- 
ticles must be less than any of those which exhibit 
* color. For at all greater sizes there ip too much 
light reflected to constitute this color ; but if they 
be supposed a little less than is requisite to reflect 
the white and very faint blue of the first order, they 
will reflect so very little light as to appear intensely 
black.” That such bodies will be black when seen 
by reflexion is evident ; but what becomes of all the 
transmitted light? This question seems to have 
perplexed Sir Isaac. The answer to it is, ” it may 
perhaps be variously refracted to and fro within 
the body, until it happens to be stifled and lost ; 
by which means it will appear intensely black.” 

in this theory, therefore, transparency and black- 
neoe are supposed to be produced by the very same 
constitution of the body ; and a reaction to and fro 
is assumed to extinguish the transmitted light in 
the one case, while in the other such a refraction is 
entirely excluded. 
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In the production of colors of every kind, it is 
ussumed that the complementary color, or gene- 
rally one half of the light, is lost by repeated re- 
flexions. Now, as reflexion only changes the di- 
rection of light, we should expect that the light thus 
scattered would show itself in some form or other ; 
but though many accurate experiments have been 
made to discover jt, it has never yet been seen. 

For these and other reasons, Dr. Brewster con- 
siders the Newtonian theory of colors as applicable 
only to a small class of phenomena, while it leaves 
unexplained the colors of fluids and transparent so- 
lids, and all the beautiful hues of the vegetable 
kingdom. He says, ** in numerous experiments on 
the colors of leaves, and on the juices expressed 
from them, I have never been able to see the- com^ 
plementary color which disappears, and 1 haye 
almost , in variably found that the transipitted and the 
reflected tint is the same. Whenever there was an 
appearance of two tints, I have found it to arise 
jfrom there being two differently-colored juices ex- 
isting in difforent sides of the leaf. The Newtonian 
theory is, we doubt not, applicable to the colors of 
the wings of insects, the feathers of birds, the scales 
of fishes, the oxidated films on metal and glass, and 
certain opalescences.** 

The colors of vegetable life and tnose of various 
kinds of solids arise, we are persuaded, from a spe- 
cific attraction which the particles of these bodies 
exercise over the- differently-colored rays of light. 
It is by the light of the sun that the colored juices 
of plants are elaborated, that the colors of bodies 
%re changed, and that many chemical combinations 
and decompositions are effected. It is not easy to 
allow that such effects can be produced by the mere 
vibration of an ethereal medium ; and we are forced, 
by this class of facts, to reason as if light was ma- 
terial. When a portion of light enters a body, and 
is never again seen, we are entitled to say that it is 
detained by some power exerted over the light by 
the particles of the body. That it is attracted by 
the particles seems extremely probable, and that it 
enters into combination with them, and produces 
various chemical and physical effects, cannot well 
be doubted ; and without knowing the manner in 
which this combination takes place. We may say 
that the light is absorbed, which is an accurate 
expression of the fact. 

Now, in the case of water, glass, and other trans- 
parent bodies, the light which enters their substance 
has a certain small portion of its particles absorbed, 
*and the greater part of it which escapes from ab- 
sorptionp and is transmi^tted, comes out colorless, 
because the particles have absorbed a proportional 
quantity of all the different rays which compose 
white light, or, what is the same thing, the body 
has absorbed white light. 

(To be continued.) 


MISCELLANIES. 

Colored Lithographic Printing. ’--k report has 
reached ns of an extraordinary discovery, by Mr. 
HuUmandel, who has already done much to improve 
lithography, of a new mode of producing pictorial 
effects on lithographic stone by tints washed with a 
brush, like sepia drawing, which yield impressions 
so perfectly resembling original sketches, that the 


difference is not discernahle. The painters, we are 
told, will now have at their command a means of 
multiplying their own works, which their habitqal 
practice renders available, without altering their 
style of handling ; for this new mode of lithography 
— or rather painting on stone — is just as if the 
sketch were made • on stone instead of on paper. 
The variety and delicacy of the tintegthe freedom 
and facility with which they are pMluced, and 
modified as well, and their durability under the 
printing process, are among the advantages attri- 
buted to this discovery, of which some trial speci- 
mens, by Mr. Harding, have been handed about 
privately, but not yet published — the patents by 
which Mr. HuUmandel has secured to himself the 
benefit of his invention not being yet completed. — 
Aihenantm. c 

A New Musket. — ^The French papers give an 
account of experiments which have been making at 
Saint Etienqe with a new musket, the invention of 
M. Philippe Mathieu. These muskets, called fusils 
a siw coups, have, nevertheless, but a single barrel 
and a single Ipck. In form, they differ little from 
the common musket ; the most perfect of which 
has, it is said, no advantage over them either in 
beauty or lightness. Their direction is more sure, 
and their danger to the bearer less. The six dis- 
charges are independent of each other ; so that one, 
or more, may be made — and supplied by reloading 
separately-' -or the whole six charges may he fired 
off, one after the other, with surprising rapidity. 
One of these new muskets fired,. 8,000 charges, 
without effecting the slightest derangement of any 
part of the instrument. 

Transparency of the Ocean. — Experiments were 
made during the voyage of the Coquille, to ascer- 
tain at what depth in the sea an ajiparatus became 
invisible, composed of a plank two feet in diameter, 
painted white, and weighted, so that on descending 
it should always remain horizontal. The results 
varied very much ; at Offale, in the island of Wai- 
giou, on the 13th September, the disc disappeared 
at the depth of fifty-nine feet ; the weather calm 
and cloudy ; — on the >14th, the sky being clear, it 
disappeared at the depth of .75.3' .feet ; — at Port 
Jackson, on the 12th and 13th of February, it was 
not visible at more than 38.3 feet in a dead calm; 
— the mean at New Zealand, in April, was 3.28 feet 
less;— at the Isle of Ascension, in January, under 
favorable circumstances, the extreme limits in eleven 
experiments were twenty-eight and thirty-six feet. 

Respiration. — In ordinary respiration, 16 or 17 
cubic inches of atmospheric air pass in the lungs 
20 times in a minute, or a cubic foot every 5^ mi- 
nutes ; 274 cubic feet in 20 hours, or a cube of 6^ 
feet each way. At each expiration, 1.375 of the 
oxygen is converted ^to carbonic acid gas ; in 63 
minutes a cubic foot, and nearly 23 feet in 24 hours. 
The loss 6f the air in bulk by respiration is but 0.12 
per minute, or only the tenth of a foot in 24 hours. 
The nitrogen inspired and expired is exactly equal. 
If then the relative specific beat, or atomic motion 
of oxygen and carbonic acid, as the mean of Craw- 
ford and Dalton, be taken as 3.65 to 1, and the 
absolute heat of a cubic foot of oxygen as 8,76 deg., 
the difference between inspired oxygen and' expired 
carbonic acid is 688 deg. for every foot in 63 mi- 
nutes, 0.53 deg. by respiration, or 688 deg. + 23* 
55,824 deg. + 87.6 deg. or 15.911.6 deg. in all, for 
beat and strength in ordinary respiration per day. 
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PROPERTIES OP MAGNETISM. 

We fully intended this week to begin a series of 
papers on electro-magnetic apparatus and pfin- 
ciples ; but lind all explanations on that subject 
very unsatisfactory, and, indeed, scarcely to be 
understood — unless the reader be already acquainted 
with the chief facts and laws which regulate the 
natural and artificial magnet. It is, therefore, in- 
cumbent upon us, first, to give a paper upon this 
latter subject, in order that the other may come 
before us in a more intelligible form. 

Tlie natural magnet^ or load-stonCt contains a 
greater proportion of iron than any other iron ore, 
and is mived with silex, alumina, and sulphur. Its 
specific gravity is about 7, and it generally appears 
of a. brownish black color ; but there are diflerent* 
species of it, whicii are found in diflVrent* countries, 
l^e characteristics of vwgupts, both natural and 
artificial, are the same, and may be stated as 
folli[>i»’S : — 

1 . Magnets attract iron in its metallic state. 

2. The magnetic fluid circulates from one end of 
them to the other — called, therefore, the poles. 
They possess ^directive poioer, or magnetic polarity ^ 
which acts horizontally. 

3. The opposite poles of magnets attract each 
other, but similar poles repel each other. 

4. Magnets have a vertical motion, which is 
called dipping. 

5. They are capable of imparting their power to 
iron or steel ; to both, when hardened, pennanently. 

Of these pro))crties, only the first and third were 
known to the ancients. With respect to the du 
rective power, or polarity of the natural magnet, it 
may be observed, that magnets have sometimes more 
than two poles, owing to their heterogeneous nature 
and irregular figure ; and the situation of the addi- 
tional poles can he ascertained only by trial. When 
this is the case, the ])arts adjacent to a pole pos.se8s 
the contrary polarity, and the north and south poles 
are either equal in number, or differ by one only. 
Thus, there may be 4 south and 4 north poles, or 
3 or 5 north to 4 south poles, &c. Magnets of the 
closest grain have the greatest power, and their at- 
traction is strongest at the poles and in contact. In 
Imparting the magnetic power to iron and steel, it 
is found that these substances, when soft, take the 
f)Ow'er more easily, but do not retain it so tenaciously 
as when hard. 

Smaller pieces of the natural niaynet are stronger, 
In proportion to their size, than larger ones, and a 
piece cut from a large magnet will sometimes possess 
greater power than the magnet from which it has 
been separated, owing to tlie power being stronger 
In one part than another. Sir I. Newton had a 
magnet, weighing only 3 grains, which he. wore in 
bis ring, and wdiich was capable of lifting 746 grains, 
or nearly 250 times its own weight. 

These general remarks being premised, we shall 
now consider more in detail, and illustrate the five 
laws just mentioned as those which regulate and 
cause all magnetic appearances. 

First. — Magnets attract iron in its metallic state. 
This every person who has ever lifted a needle by a 
magnet is aware of — and numerous magnetic toys 
are constructed upon this principle ; for exampte, 
the floating swan which comes to be fed, coiitainst a 
needle — and the bread conceals a small magnet. 
The fish which is caught by a large magnetic hook 
is also furnisl)ed with a needle or wire, which passing 
through its body serves as an attractive to the magnet. 


This fact is of extreme use to numerous artizans 
— particularly brass founders, who by plunging 
an artificial magnet into brass filings, or clippings, * 
are enabled readily to separate from them any par- 
ticles of iron which may be present, and which, if 
suffered to remain, would injure their work, and 
impede its fusion in the melting pot. 

It is not merely that a magnet will ^ke up a 
single piece or particle of iron — but in proportion 
to its strength it will attach to itself a considerable 
number of particles, and the particular mode in 
which these arrange themselves shows most of the 
laws of magnetism. To show this experiment in 
the best and most conc.lusive manner lay upon the 
table a straight magnet, as in Fig. 1. Lay upon 
this a sheet of white paper, and sprinkle over the 
paper gently and regularly some iroft or steel filings. 
They will be seen to assume the form represented 
in the Figure, — collecting themselves in multitudes 
around the two ends of the instrument, and then 
forming more or less perfect curved lines, from one 
of these parts to the other. 

From this exivj^riuient four things are evident. — 
1st. Tliat a magnet attracts iron. — 2nd. That it at- 
tracts it more particularly at the two ends — which ' 
arc therefore called poles. — 3rd. That when it has 
attracted one particle, it communicates a power to 
that which enables it to attract other particles ; for 
it is seen, that the filings are connected with each 
other, quite 'US much as with the chief magnet. — 
And, 4th. 'Phat the magnetic! fluid circulates from 
one pole to the other of a magnet or^mctallic sub- 
stance subjected to its influence. All these facts 
are also seen in the following experiment, where a 
horse-shoe magnet is used, and the circulation from 
one pole to the other shown by larger bodies. 

Bx. 2.— Let Fig. 2, he a strong horse-shoe 
magnet, suspended by a hook ; have ready ^ome 
small iron balls, (in the absence of these, needles 
or nails will do,) hold one ball to one pole, it will of 
course adhere ; then hold a ball to the other pole, 
that will adhere also. In this manner continue to 
add one ball at a time to the poles alternately, and 
it will be seen that tj^e balls of one side will 
gradually approach those of the other, until when a 
sufficient number has been thus Busj)ended they 
will touch each other, forming a bow beneath the 
magnet. 

A question now arises, why it is that the balls 
approach and coalesce ? ‘This is because they have 
each become a magnet, and although previously 
they showed of themselves no power, yet now that 
they are in contact with a magnet, they partake and 
communicate the properties which their pcsitiou 
gives them. Every tnagnet has poles, called, for 
reasons which we shall afterwards consider, the 
north pole and the soutli pole. These are contrary 
to each other, and usifrg the terms which wc have 
already use^l in elccirieity, we i.Wy say that one of 
them has a deficiency, or is minus, or negatively 
magnetised. The other has a superabundance, or 
may biT considered as jwsitive. Though, be it 
observed, that these terms arc not used in mag- 
netism, nor do we know that such is the state of 
these parts, hut they arc here alluded to, to show 
by analogy with another science intimately con- 
nected with magnetism, the diHerenees of , th^'poles. 

To show the law of attraction, we must consider 
the effect of magnets upon each other, as by trial 
we shall find that when two magnets are held 
near together, there will be attraction in some part, 
and repulsion in others, as follows ; — 





Ex. 3. — Suspcihl a straigljt bar magnet either 
upon a point, or else hang it up by a string, or in 
ifny other way that it may have freedom of motion. 
The north pole of this magnet will be known by its 
pointing towards the northern part of the world ; 
andfas in all artidcial magnets, will most likely 
1 ave a file mark made across it to distinguish this 
end, as wil^also be the case with the other magnets 
used for experiment. Now hold near tho north 
ind of this, the north end of another magnet, and 
lepulsion will take place. (See Fig. 3.) Holl t!uu 
(he south end of the magnet which is in the htiiid 
to the south end of that which is suspended, and 
lepuAion will again take jilace. Thus like poles 
lepel each other. Reverse the magnet in the hand, 
or hold it to the ^rst, so that the south pole of one 
1 e opposite the north pole of the other, and attract 
tion will be perceptible. Hold either end of the 
niagn.'t to the middle of the other, and it will 
aitracl it, and probably lift it up, not because it fa 
a magnet, but because the upper magnet, being 
e(jually distant from either ]iole, is not attracted 
I).irticulurly to either, but lifts up* the suspended 
niagnet merely as it would a piece of iron or steel. 
Another hiw is, therefore, established, that like 
j.oles repel each other, and contrary ptdis at (rant 
each Ollier, and did space allow, it might be piuved 
(hat the degree of attraction and repulsion is 
inversely as Jthe square of the distance between 
them — that is, if the attractive power at one inch 
distance, be one the attraction at two inches will be a 
quarter, at thi^e inches a ninth, at four inches a 
sixteenth part of one, and so on. 

Ex. A . — If two magnets be hung up on strings 
parallel and close to each other, the north pole of 
each being uppermost, they will retire from, or 
re-pelg each other, though they still remain parallel, 
hocauhc north repels north, and south repels south, 
and as at (lie centre there is no counter-action, the 
magnets will wholly recede from each other. If 
now another magnet be held towards them, they 
will Jonc their parallelism, and according to cir- 
cuuKstuiu'cs will take one of the two forms seen in 
Fig. 4. 4 

The next property to be discussed is magnetic 
induction. It has been seen in experiments 1 and 
2, in the attraction of the iron filings in the one 
instance, and in the bulls in the oilier. The fol- 
lowing will render the suhiect plainer : 

Ex. 5. — Let a magnet be laid upon a stand or 
table, and otter an iron key to the north pole, it 
will, as we have before seen, be attracted, and 
remain attached to it. Its approach to the magnet 
has in truth changed the nature of the key ; it has 
become magnetic itself, and capable of attracting 
other iron bodies near it. Try this by presenting a 
nail to the key, it will hold fn likewise, and if the 
original magnet be strong enough, three or four 
may be suspended in the same manner — this effect is 
produced by induction. The fluid in the magnet 
affects that in the key, and induces it to arrange 
itself so as to be collected in two poles, so that in 
the case now supposed, the south pole of the key 
is ujipermost, its north pole dowmwards ; this acts 
in like manner upon the nail, making it to have a 
south pole upwards and a north pole downwards 
also. If the key hal been at first presented to the 
other end of the magnet, its north pole, and also 
that of the nail, would have been upwards, instead 
of downwards. (Sec Fig 5.) 

Another important law then is established — that 
a magnet has the pow jr of rendering iron and steel 
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magnetic by induction ; and that this induction is 
always consistent with the law of magnetic attrac- 
tion and repulsion. One pole always attracting to 
iUelf the fluid which belongs to the contrary pole 
in the other body. 

A curious effect of induction is seen when a 
powerful magnet is made to take up a round plate 
of iron — of course, one pole of this round plate 
.vill be at the ceiit.rc, where it is held up. The 
other pole is in no particular p.ut of the iron ; hut 
liie effect is scattered all round —weaker than if the 
jiolcs were coiiceiitraled to a single point, but suf- 
licicntiy s^r-mg to attract needles, iron tilings, &c. 
(S.*e Fig. G.) 

it is not necessary, in order lh.it induction should 
kike place, that the key should louoli the magnet. 
The ettect will be the same, thougli lessened in de- 
gree, if lying some little distance off ; and even if 
a neutral body lie placed between them. 

Bx. 5.— Place a large magnet on a stand, as in ii 
former experiment, and the ki‘y on another stand, 
so that half an inch or more space intervene ; now 
hold the nail to the key ami it will be am acted us 
before. (See Fig. 7.) 

Tills will account for magnetic polarity. If a 
magnet be so ])laced, or suspended, us to have an 
opportunity of moving liorizontally, it will, as is 
well known, continue to turn round until it has 
reached a ocitain position to the north magnetic 
pole of the earth, or as we usually say, it points 
north luid soiitli. The reason of this is evidently 
an attraction towards that ])oint. Why there should 
be this attraction wc may afterwards consider, it is 
only requisite new to state the fact — a fact, indeed, 
of greater importaiu^c than any other in science, as 
from this property the mariner is enabled to direct 
his course with eertainiy and contidenr* over the 
trackless ocean, by im'arij; of the (;c)inpa.ss needle. 
When a needle is suspended, it will be sivn that it 
is the marked end of it which is directed northwards, 
whereas, it ought to ho (lie soutli end northwards, 
because from the law of attraction the north pole 
of the earth’s magnet — sujiposing one, sliould have 
a south pole nearest to it ; and so li has, but loiu 
habit, and general custom assigned tuc name north 
pole to that cud of a m.-ignct which' wms directed 
towards the north ; and, ulthougii the term is 
evidently erroneous, yet, a.s it is only an error of a 
word — and that error universally known to the 
philosojihcr, it has nut bei n thought advisable to 
<!hange it ; because by so doing a very Sousiderable 
iucoiiveiiicnce W'ouldifor a long time be occasioned 
, — therefore, practically speaking, the north pole is 
towards the north jiole of the eurtlA— but scien- 
tifically, the south pole. 

The next property of the magnet is its dip, that 
is a tendency for one end of it to sink lower than 
the other — for example, look at Fig. 8. This re- 
presents a long magnet and five small suspended 
magnets in various directions about it. The centre 
one hangs horizontally — its poles are equally at- 
tracted to either pole ; but remove it near one end, 
and the contrary pole of the little magnet will dip, 
or be attracted downwards — take it quite to the end 
an4 will stand ptrpetidictilar. Thus it is in na- 
tuijp, a compass needle ut the equator is horizontal*^ 
as it proceeds northwards over the nortli magnetic 
pole, it becomes perpendicular, as in the experi- 
ment alluded to. Were the compass carried along 
a meridian in a southern hemisphere the same 
takes place ; but jvitli the contrary pole. ^ 
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represents adipping needle of a simple construction 
in which this deviation may be readily observed. 

Such is a comprehensive outline of the general 
facts relative to the powers and properties of mag- 
iietism, and sufTicient to enable us to proceed with 
electro-magnetism another time. 


CAUTION TO ELECTROTYPISTS. 
Although wc do not profess to treat of medical 
Bubjccts, yet as the following Is so nearly connected 
with a mutter that has occupied much of our atten- 
tion, ond moreover conveys a valuable caution, we 
hojie that we shall be excused for going beyond our 
proper sphere in inserting it. It is copied from 
“ The Chemist,” and written by Mr. J, P. Simotif 
M.n., of Dover. « 

” Within the last two months, I haye been en- 
gaged in a scries of experiments in the new art of 
electrotype, and in that short space of time, I have 
dissolved not less than thirty pounds’ weight of 
sulphate of copper. In all my former experiments, 
1 did not experience any apparent ill effect from the 
absorption of that salt into my system ; but whether 
it was owing to the smallness of my surgery (or 
rather factotum laboratory) in which all ray elec- 
trotype experiments arc conducted, or to my being 
like the rest of my nation, French, of rather a rest- 
less and impatient nature, and in consequence of 
this impatience, pouring hot water on the blue vi- 
tnol, and in order to hasten its solution stirring it 
about until nearly ready for use, 1 know not. Of 
course, duiing that process, I inhaled the copper 
vapour in quite sufficient quantity to curdle any 
sweet milk 1 might have had in my stomach. Yet 
I was perfectly unmindful of that, and not being 
afraid to put my linger in the pic, as they say, 1 
would often make use of the forceps of Adam instead 
of a glass stick, and at length I began to feel uneasi- 
ness between my shoulders, with head-aches, (to 
which I am not subject) shiveiing, and occasional 
pain in the epigastric region. I am naturally yel- 
low, but 1 became pale, and experienced what the 
French call “vertigo,” with prostration of strength 
and dimness of sight ; but this is not all ; the ner- 
vous papillae of tlie tongue became tumefied and 
horribly annoying. 1 first thought that I had scalded 
my tongue with a mouthful of hot broth, and I 
armed myself with patience in the hope that time 
would relieve the inconvenience, but it was not so ; 
the evil increased rather than abated, and the tongue 
became ulctratcd in the com re, and considerably 
swollen on each side ; and was furred as if a 
“tartine”of spermaceti ointment had been nicely 
spread over i( ; the fauces also became tumefied and 
inflamed, while the soft palate, or roof of the mouth, 
became coated with petechia;, resembling the mea- 
sles ; and with that tumefied gums and slight ptya- 
lism. Being also engaged in Daguerrotype expe- 
riments, 1 thought of attributing all this to the 
influence of iodine, which 1 also freely handled. 

“ I was at last obliged to smspend my experiments, 
and use all possible remedies to restore my impaired 
health. Having probably and fortunately escaped 
the deleterious elfects of copper, I thought I might 
renew my experiments, and although I had observed 
that after having washed my hands three or f^r 
times the water became blue from the system being 
contaminated with that mineral, yet I was more in- 
clined to think I was under the influence of iodine 
rather than copper, although I oRen felt a copper- 
Inh, cold, subacid taste, particularly in opening my 


mouth to inspire fresh air, the oxygen of which, 
perhaps, formed with it an instantaneous oxide 
ot copper, communicated to the gustatory nerves, 
or nerves of taste. I dissolved only two or three 
pounds of the salt of copper in the nsual way, and 
on the second day of my electro-chemical amuse- 
ment 1 began to feel hcad-achc, and uneasiness 
about the fauces and soft palate ; first, the affection 
appeared on the tip of the tongue, but now it showed 
itself as above. 

“ With considerable itchiness, and feeling all of a 
sudden as if I was going to faint, I opened my sur- 
gery window, and, for the first time, I felt convinced 
1 was labouiing under the influence of that pgison- 
ous mineral. 1 then looked in my mouth and sat/; and 
felt that the just lost complaint was fast returning. 
I washed my hands, and three times the water in 
the basin became blue. I then determined on using 
more caution, regretting only the necessity of taking 
antidotes, one of which was pleasant enough, viz. 
syrups in quantities, according to the celebrated 
Orfila. But the physicky part I do not much like, 
for though I m^y like to prescribe a large dose to 
my neighbour, 1 like it better tor him than for 
myself. * 

“ Should the above lines deserve your notice, as 
tending to prolong the lives ofyour scientific readers, 
pray insert it, and that I am yet spared to relate to 
you my very fortunate escape, thanks be to Pro- 
vidence. t, « 

SHAPE AND HEAT OF TH^ EAETH. 

{Resumed from page 286, and concluded.) 

Central Heat . — The hypothesis of internal fluidity 
calls for the more attentive consideration, as it has 
been found that the heat in mines augments in^ pro- 
portion as we descend. Observations have been 
made, not only on the temperature of the air in 
mines, but on that of , the rocks, and on the water 
issuing from them. Tlie mean rate of increase, 
calculated from results obtained in six of the deep- 
est coal mines in Durhi^m and Northumberland, is 
l°Fahr. for a descent of forty-four English feet. 
A series of observations, made hi several of the prin- 
cipal lead and silver mines in Saxony, gave 1° Fahr. 
for every sixty-five feet. In this case, the bulb of 
the thermometer was introduced into cavities pur- 
posely cut iu the solid rdbk at depths varying from 
two hundred to above nine hundred feet. But in 
other mines of the same country, it was necessary 
to descend thrice as far for each degree of tem- 
perature. 

A thermometer w^as fixed iu the rock of Dolcoath 
mine, in Cornwall, by Mr. Fox, at the great depth 
of 1380 feet, and frequently observed during eigh- 
teen months ; the mean temperature was 68° Fahr., 
that of thf^ surface being 50*^, •vhich gives 1° for 
every seventy -five feet. 

Kupffer after an extensive comparison of the 
results in different countries, makes the increase 1° 
F. for about every tbirty-seven English feet ; and 
Cordier considers that it would not be overstated at 
1° Cent, for every twenty-five metres, or about I'* 
Fahr. for every forty-five feet. « 

Some writers have endeavoured to ,»*cfer these 
phenomena (which, however discordant as to the 
ratio of increasing heat, appear all to point one 
way), to the condensation of air constantly descend- 
ing from the surface into the mines. For the air 
underpressure would give ont latent heat, on the 
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same principle as it becomes colder when rarified 
in the higher regions of the atmosphere. But, be. 
^des that the quantity of heat is greater tlian could 
be supposed to flow from this source, the argument 
has been answered in a satisfactory manner by Mr. 
Fox, who has shown, that in the mines of Cornwall 
the ascending have generally a higher temperature 
than the descending aerial currents. The diflerence 
between them was found to vary from 9^* to 1 7*^ Fahr.: 
a proof, that instead of imparting heat, these cur. 
rents actually carry off a large quantity from the 
mines. 

If we adopt M. Cordier’s estimate of 1° Fahr. for 
everg 4^ feet of depth as the mean result, and as- 
sume, with the advocates of central fluidity, that 
the increasing temperature is continued downwards, 
we should reach ^he ordinary boiling point of water 
at about two miles below the surface, and at the 
depth of about twenty-four miles should arrive at 
the melting point of iron, a heat sufficient to fuse 
almost every known 8u)>8tance. The temperature 
of melted iron was estimated at 21,000° Fahr., by 
Wedgwood ; but his pyrometer givgs, as is now de- 
monstrated, very erroneous results. It has been 
ascertained by Professor Daniell, that the point of 
fusion is 2710° Fuhr. 

By adopting the least correct of these two results 
the melting point of our ordinary rocks would be 
farther removed from the surface ; but this diffe- 
rence does not affect the probability qf ^he theory 
now under consideration. In either case, we must 
be pix'pared to maintain, that a temperature many 
times greater ilian that sufficient to melt the most 
refractory substances known to us, is sustained at 
the centre of the globe ; while a comparatively thin 
crust, resting upon the fluid, remains unmclted ; or 
is even, aceording to M. Cordier, increasing in 
thickness, by the continual addition of new internal 
layers solidified the process of refrigeration. 

The mathematical calculations of Fourier, on the 
passage of heat through conducting bodies, have been 
since appealed to in support of these views ; for he 
has shown that it is compatible with theory that 
the present temperature of the surface might co- 
exist with an intense hea(^ at a certain depth below. 
But his reasoning f>eems to be confined to the con- 
duction of heat through solid bodies and the condi- 
tions of the problem are wholly altered when we rea- 
son about a fluid nucleus, as we must do, if it be 
assumed that tlie heat ailments from the surface to 
the interior, according to the rate observed in mines. 
For when the heat of the lower portion of a fluid is 
increased, a circulation begins throughout the mass, 
by the ascent of hotter, and the descent of colder 
currents. And this circulation, which is quite dis-* 
tinct from the mode in which heat is propagated 
through solid bodies, must , evidently occur in the 
supposed central ocean, if tue laws of fluids and of 
heat are the same<)there as upon the sm;face. 

In Mr. Daniell’s recent experiments for obtain- 
ing a measure of the heat of bodies, at their point 
of fusion, he invariably found that it was impossi- 
ble to raise the heat of a large crucible of melted 
irox«,gold, or silver, a single degree beyond the melt- 
ing point, so long as a bar of the respective metals 
was k«pt immersed in the fluid portions. ISo in 
regai^ tq other substances, however great the quan- 
tities fused, their temperature could not be raised 
while any solid pieces immersed in them remained 
unmelted ; every accession of heat being instantly 
absorbed during their liquefaction. These results 
are, in fact, no more^than the extension of a princi- 


ple previously established, that so long as a frag, 
meiit of ice remains in water, we cannot raise the 
temperature of the water above 32° Fahr. 

If, thru, the heat of the earth’s centre amount to 
450,000° Fahr., as M. Cordier deems highly proba- 
ble, that is to say. about twenty times the heat of 
melted iron, even according to Wedgwood’s scale, 
and upwards of 160 times according to the im- 
proved pyrometer, it is clear that the upper parts 
of the fluid mass could not long have a temperature 
only just sufficient to melt rocks. There must be a 
continual tendency towards a uniform heat ; and 
until this were accomplished, by the interchange of 
portions of fluid of diflerent densities, the surface 
could not begin to consolidate. Nor, on hypo- 
thesis of primitive fluidity, can we conceive any 
.crust to have been formed until the whole 
planet haj cooled down to about the temperature 
of incipient fusion. 

It cannot be objected that hydrostatic pressure 
would prevent a tendency to equalization of tempe- 
rature ; for, as far as observations have yet been 
made, it is found that the waters of deep lakes and 
seas are governed by the same laws as a shallow 
pool ; and no experiments indicate that solids re- 
sist fusion under high pressure. The arguments, 
indeed, now controverted, always proceed on the 
admission that the internal nucleus is in a state of 
fusion. 

It may be said that we may stand upon the hard- 
ened surface of a lava current while it is still in 
motion, — nay, may descend into the crater of Vesu- 
vius after an eruption, and stand on the scoriae 
while every crevice shows'^that the rock is red-hot 
two or three feet below us ; and at a somewhat 
greater depth, all is, pcrhap.s, in a state of fusion. 
May not, then, a much more intense heat be ex- 
pected at the depth of several hundred yards, or 
miles } The answer is, — that, until a great quan- 
tity of heat has been given off, either by me emission 
of lava, or in a latent form by the evolution of air 
and gas, the melted matter continues to boil in the 
crater of a volcano. But ebullition ceases when 
there is no longer a sufficient supply of heat from 
below, and then a crust of lava may form on the 
top, and showers of scoriae may then descend upon 
the surface, and remain unmelted. If the internal 
heat be raised again, ebullition will recommence, 
and soon fuse the supcrticial crust. So in the case 
of the moving current, we may safely assume that 
no part of the liquid beneath the hardened surface 
is much above the temperature sufficiqpt to retain it 
in a stale of fluidity. 

It may assist us*n forming a clearer view of the 
doctrine now controverted, if we ^consider what 
would happen were a globe of homogeneous com- 
XJOsition placed under circumstances analogous, in 
regard to the distribution of heat, to those above 
.stated. If the whole ])lanet, for example, were com- 
posed of water covered with a spheroidal crust oi 
ice fifty miles thick, and with an interior ocean 
having a central heat about two hundred times tli ifc 
of the melting point of ice, or 6400° Fahr. ; and if, 
between the surface and the centre, there was every 
intermediate degree of temperature between that of 
melting ice and that of tlie central nucleus ; — could 
iiuch a state of things last for a moment? If it 
must be conceded, in this case, that the whole sphe- 
roid would be instantly in a state of violent ebulli- 
tion, that the ice (instead of being strengthened an- 
nually by new internal layers) would soon melt, 
and form part of an atmosphere of steam — on w^at 
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principle can it be maintained that analogous effects 
would not folio W) in regard to the earth, under the 
conditions assumed in the theory of central heat ? 

M. Cordier admits that there must be tides in the 
internal melted ocean ; but their effect, he says, 
has become feeble, although originally, when the 
fluidity of the globe was perfect, the rise and fall of 
these ancient land tides could not have been less 
than from thirteen to sixteen feet. Now granting, 
for a moment, that these tides have become so feeble 
as to be incapable of lifting up every six hours the 
fissured bhell of tlic earth, may we not askwhether, 
during eruptions, jets of lava ought not to be thrown 
np.fiom tbc craters of volcanos, with the tides? — 
and whetber the same phenomena would not be 
conspicuous in Stromboli, where there is alwa3s 
lava boiling in the crater ? Ought not the fluid,.- 
if connected with tlie inlcrioi* ocean, to* disappear 
entiiely on the ebbing of its tides ? 


CHEMICAL TESTS. 

{Rpsinned from paf/e 2-lS.) 

Rvlphurans Acid Can and Ayvmonimly Tenfn for 
each other . — Open tv.o phials, one containing snl- 
pbmous acid, ai.d the other water of ammonia; 
and bring them near to each other. The vapouis 
will combine, forming a white cloud, winch presently 
will be precipitated on the glass in a solid state, 
forming snfphate of ammonia. 

Nitric Acid a Tent for Steel . — Let fall a single 
drop of nitric acid on any cutting or other insiru* 
meat supposed to be steel. If steel, the part 
whereon the drop fell will immediately turn black. 
No eflect will for a considerable time take place, if 
nitric acid is dropped on pure iron. The blackening 
of the steel is owing to the combination of its iron 
with the acid, and the consequent precipitation of 
the carbon. 

Mode of Detecting Chalk in comhination with 
White Lead . — White oxide of lead is often adulte- 
rated by the carbonate of lime : to detect this, 
pour over a dram of the suspected oxide, four drams 
of pure acetous acid. This will dissolve both oxide 
anrl chalk, but if a few drops of a solution of oxalic 
acid be now poured in, a very abundant white pre- 
cipitate of oxalate of lime will take place. 

Test of the Purity of Calomel, — The specific 
gravity of calomel is a very good test to distinguish 
it from other white powders, as it is much heavier 
than any of them : but the most unequivocal test is 
by rubbing sbmo of the powder in a mortar with 
some pure ammonia ; or by shaking it in a phial 
with lime-water. In either of these cases, if the 
sub- muriate is' present and in a pure state, the 
combination will become intensely black. 

Test for Carbonic Acid , — Into any mineral, or 
other water, suspected to hold carbonic acid in solu- 
tion, either alone or in combination with another 
substance, let fall one drop of sulphuric acid, at 
the same time stirring the liquid. A slight effer- 
vescence occasioned by the ascension of small 
globules of carbonic acid gas will take place, if any 
of this acid has been held in combination. 

Tests for the Adulteration of Essevdial Oils.-^ 
Essential oils are often adulterated by alcohol, also^ 
by fixed and essential oils of cheaper price. 
detect alcohol, pour two drame of distilled water 
into a dram of the suspected oil : the whole will 
become milky if alcohol be present. To detect 
fixed oils, as almond and olive oil, let a drop of the 


suspected oil fall on a piece of writing paper, and 
hold it near the lire : if the whole evaporates, and 
leaves no stain upon the paper, there is no fixed oil 
present ; but if a stain remains, that is, if the part 
where the drop fell appears greasy or transparent, 
the essential oil has been adulterated either by al- 
mond, or by olive oil. 

Tests for the Adulteration of Mercury. — Dis- 
solve a small quantity of the suspected mercury in 
as much nitric acid as will saturate it, divide this 
solution in three wine glasses, and into the first 
pour some distilled water ; if a white precipitate is 
thrown down, it is an indication of the presence ol 
bismuth. Into the second, pour water saturated 
with suljihuretted hydrogen gas, and a brown pre- 
cipitate will discover tlic presence of even the 
smallest quantity of lead. Tin is*known to exist in 
union viith mercury, by dropping in the third glass 
niiro-miiriatcof gold, a little diluted, when a purple 
precipitate will take place. 

Gallic Acid in the Oak Ajyple . — Pluck from an 
oak tr{‘e, one of those exc;resceiices called oak apple^ 
and whilst IVeslu cut it in two, by a table or pen- 
knife. Let tlic moisture dry upon the blade, and 
on ifisprctioii it will he found covered with a black 
fluid, in e\cry respect like writing ink. If the 
apjdc he cMiniined, a like appearance may be ob- 
served on each of the. cut surfaces. In this experi- 
ment, the gallic acid, existing plentifully in the 
apple, oon.hi ICS with the iron, fonnilig gallate ot 
iron. 

Tests for Volatile Acids . — If alicjwd is suspected 
to contain any uncombined volatile acid, such as 
the sulphurous, nitrons, muriatic, carbonic or acetic, 
it is merely necessary to hoM over the vessel con- 
taining it, a ?Hp of paper previously dipped in Ii(piid 
ammonia. Jfany ofthese acids exist in the solution, 
their gaseous or volatile particles will combine wdth 
the vapour of the ammonia, and form a solid salt. 

Test for Chalk in the Adulteration of Magnesia, 
— On account of adding to its weight, magnesia is 
very often adulterated by chalk. To discover this 
imposition, put some carbonate of magnesia into a 
tumbler, and pour over jt some diluted suljdiuric 
acid, as long as a discharge of c^urbonic acid gas, by 
effervescence, take place. If the whole is now quite 
limpid, and no w'hite powder remains, the magnesia 
has been free from adulteration, but if this be the 
case, it has been adulterated by pow'dered chalk. 

2b ascertain the Pnriiy of Black Sulphurel of 
Mer(yury. — For fraudulent purposes, this article 
is very often adulterated hy ivory black : and to 
detect tlic imposition, nothing more is necessary 
than to put about a dram of it on a shovel and to 
‘hold it over the fire ; if the sulphuret is pure, the 
whole be volatilised, if not, ivory block is present. 
To ascertain whether tV? mercury and sulphur are 
properly combined, rub a small quantity on a piece 
of gold ; arirf if the gold be whiteWed like silver on 
the part rubbed, the menmry is not properly com- 
bined, but exists in the state of very minute globules. 
If on the contrary, it leaves no mark, it is well 
combined with the sulphur. The white stain is 
caused by the affinity existing between gold and 
mercury. 

T'ests to detect the Adulteration of Vermilthn,--^ 
Red sulphuret of mercury, or Vermillion,' is often 
adulterated by the red oxide of lead, chalk, and a 
substance known by the name of dragon's blood. 
To detect these, put a small portion of the Vermillion 
into three wine glasses : into one of these pour a 
little alcohol, if dragon’s blood exist in it, the al- 
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cobol will be slightly tinged of a red color ; in a few 
days, if shaken in a phial it will be quite red, or if 
held over a lamp in a Florence flask, the alcohol 
will soon acquire a deep color. 

Into another of the glasses pour some pure acetous 
acid, jf chalk be present, effervescence will be the 
consequence ; but as a further test, pour the clear 
liquid into another glass, and add a solution of oxalic 
acid ; in this casse, a white precipitate of oxalate of 
lime will fall down. To detect red lead, pour some 
acetous acid into the third glass and decant the 
liquor : into this pour some Harrowgate water ; if 
lead exists in it, a black precipitate will fall down. 
A furrier test for lead is a solution of the sulphate 
of soda ; this will cause a white precipitate of sul- 
pliate of lead. 

Tests for Hydrogen in Sulphur , — Sir II. Davy 
proved the existence of hydrogen in sulphur, as 
follows : — a bent glass tube, having a platinum wire 
hermetically sealed into its upper extremity, was 
filled with sulphur. This was melted by heat, and 
a proper coiiiiectlon being made with the voltaic 
apparatus of five hundred <!ouble jjlates, each six 
inches square, and highly (diarged, a most intense 
action took place. A very brilliant light was emitted ; 
the sulphur soon entered into ebullition ; elastic 
matter was evolved in great quantities ; and the 
sulphur from being of a pure yellow, became of a 
dark reddish brown tint. The gas was found to be 
sulphuretted ^lydrogen, or hydrogen gaft holding 
sulphur in solution ; and its quantity, in about two 
hours, was mq^^e than five times the volume of the 
sulphur employed. 

(To he continued.) 


THE DIAMOND. 

Thr purest form of the elementary substance, car- 
bon, is the diamond, a mineral body first discovered 
in Asia, in the provinces of Golconda and Yisapour, 
in Eengal, and in the island of Borneo. About 
the year 172U, diamonds w'ere first found in the 
district of Serra Dofrio, in Brazil, and from this 
locality the European markA is now chiefly supplied. 
They occur in deta«;hed crystals in alluvial soil ; 
though it appears probable from a specimen de- 
scribed by Mr. lleuland, (6rCo/. Trans., 2nd series, 
i. 419,) that in Brazil the real matrix is an iron- 
stone which forms beds renting on primary chlorite 
slate. According to Air. Yoysey, the diamonds of 
the Nalla Alalia Mountains, in Hindostan, are 
found in a species of pudding-stone or breccia, com- 
posed of fragments of jasper, quartz, and calcedony. 
{Phil. Mag., 2nd series, i. 147.) The primitive 
form of the diamond is the regular octocdroii, each 
triangular facet of which is sometimes replaced by 
six secondary triangles bounded by curved lines ; so 
that the crystal becomes spheroidal and presents 
forty-eight facets. Diamonds, with twelve .and 
twenty-four facets, are not uncommon. The dia- 
mond has been found nearly of all colors : those 
which arc colorless are most esteemed ; then those 
of a decided red, blue, or green tint. Black dia- 
monds are extremely rare. Those which are slightly 
brown, or tinged only with other colors, are least 
valuaKe. ^ 

The fracture of the diamond is foliated, its laminae 
being parallel to the sides of a regular octoedron. 
It is very brittle and very hard ; its specific gravity 
varies from 3.4 to 3.G, it is most commonly 3.52. 
It is a non-conductor of electricity, frequently 


phosphorescent, and has a very high refractive 
power in regard to light, as compared with its 
density. 

Tlie art of cutting and polishing diamonds, 
though probably of remote antiquity in Asia, was 
first introduced into Europe in 1456 by Louis 
Berghen of Bruges, who accidentally discovered, 
that, by rubbing two diamonds together, a new facet 
was produced. The particular process of forming 
the rough gems into brilliants and rose diamonds 
has been described at length by Jeffries. By either 
of these processes, but especially by the former, so 
much is cut away, that the weight of the polished 
gem does not exceed half that of the rough stone ; 
so that the value of a brilliant-cut diaiunnd is es- 
teemed equal to that of a similar rough' (tiat.iond of 
twice the weight, exclusive of the cost of workman- 
ship. The weight, and therefore the value of dia- 
monds, is estimated in carats, 150 of whii'h tire 
about equal to one ounce troy, or 480 grains. 
They are divided into halves, quarters, or carat 
grains, eighth, sixteenth, and thirty-second ])arts. 

The difference of value between one diamond and 
another of equal merit, is, generally speaking, tu 
the squares of their respective weights ; thus, the 
value of three diamonds, of one, two, and three 
carat's weight respectively, is as one, four, and nine. 
Thj average price of rough diamonds, is estimated 
by Jeffries at 21. per curat ; and, consequently, 
when wrought, the cost of the first carat, exclusive 
of workmanship, will be 8/. which is the value of a 
rough diamond of two carats. 

A wrought diamond of 3 carats is worth. ... £12 

„ 4 ditto.; 120 

„ 5 ditto 200 

„ 10 ditto 800 

„ 20 ditto 3,200 

„ 30 ditto 7,200 

„ 40 ditto 12,000 

„ 50 ditto 20,000 

„ 60 ditto 28,800 

„ 100 ditto 100,000 

This mode of valuation, however, only applies to 
small diamonds, in consequence of the difficulty of 
finding purchasers for the larger ones. 

The largest known diamond is probably that 
mentioned by Tavernier, in the possession of the 
Great Mogul. Its size is about that of half an 
hen’s egg ; it is cut in the rose form, and when 
rough, is said to have weighed 900 carats. It was 
found in Golconda about the year 1550. Among 
the crown jewels of Russia is a magnificent diamond, 
weighing 195 carat#. It is the size of a small pi- 
geon's egg, and was formerly the eye of a Brahmi- 
nical idol, whence it was purloined* by a French 
soldier ; it passed through several hands, and was 
ultimately purchased by the Empress Catherine, for 
the sum of 90,000/. in ready money, and an an- 
nuity of 4,000/. Perhaps the most perfect and 
beautiful diamond hitherto found, is a brilliant 
brought from India by an English gentleman of the 
name of Pitt, who sold it to the Regent Duke of 
Orleans, by whom it was placed among the jewels of 
France. . It weighs rather more than 136 carats, 
and wa^ purchased for 100,000/, In the year 1828, 
a »collection of diamonds of extraordinary size and 
beauty was in the possession of Messrs. Rundell, 
Bridge, and Co., of London : the suite consisted of 
eight, of various shapes and sizes, the smallest 
weighing 55 grains, and the largest 151 grains: 
with one exception they were all bi^wt cut 
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BUILDING CEMENTS. 

Building cements consist of certainburnt or vitrified 
earths, and metallic and other substances, which are 
pounded or ground to powder, and mixed with lime. 

The earthy substances used, are all those kinds 
of clay or loam that are capable of becoming vitri- 
fied and inten.sely hard, by exposure to a strong 
fire ; chalk, and such, earths as become soft and 
fall to pieces, when exposed to heat, are unfit for 
the purpose ; but flint stones and pebbles may be 
used with advantage. 

The proper kinds of earth being thus selected, 
the material is heated in the interior of a brick-kiln, 
or furnace, until it becomes completely vitrified or 
reduced to a state of hard, black, or glossy clay, 
and this vitrification will sometimes be improved,* 
by mixing refuse, or broken glass, of sand and 
wood-ashes, with sand or vitrified materials, such as 
those which come from the furnaces of smelting- 
houses, glass-houses, foundaries, &c., or any mate- 
rials reduced to a state of vitrification by intense 
heat. These materials are then to be bruised, 
])ounded, or ground, and sifted tlirougli a wire 
sieve, until reduced to such a state of fineness as 
may be proper for mixing up as a plaster. Thus 
prepared, the materials are to be sorted into dilTe- 
reut qualities, and put up for use. 

To make Hamelin's Cement . — This cement con- 
sists in a mixture of eartlis and other substances 
that are insoluble in water, 'or nearly so, either in 
their natural state, or such as have been manufac- 
tured, as earthenware, porcelain, and such like sub- 
stances ; but Mr. H.* prefers those earths that, either 
in their natural or manufactured state are the least 
soluble in water, and have, when pulverized or re- 
duced to powder, the least color. To the earth or 
earths, as before named, either in their natural or 
manufactured state, and so )mlvenzed, he adds a 
quantity of each or the oxyds of lead, as litharge, 
grey oxyd, and minium, reduced or ground to a 
fine powder, and to the whole of the above-named 
substances, a quantity of pulverized glass or Hint 
stone, reduced to a pulverized slate, in proper and 
due proportion of vegetable oil, form and make a 
composition or cement, which, by contact or expo- 
sure to the atmosphere, hardens and forms an im- 
penetrable and impervious coating or covering, re- 
sembling Portland or other stones. 

To any given weight of the earth or earths, com- 
monly callejji pit-sand, river-sand, rock-sand, or 
any other sand of the same or the like nature, or 
pulverized earthenware or porcelain, add two-thirds 
of such given weight of the earth or earths, com- 
monly called*’ Poiiland stone, Bath stone, or any 
other stone, of the same or the like nalurc pulve- 
rized. To every five hundred and sixty pounds 
weight of these earths, so prepared, add forty pound.s 
weight of litharge, and, witli the last mentioned 
given weights, combine two pounds weight of pul- 
verized glass or flint stone. Then join to this mix- 
ture one pound weight of minium and two pounds 
weight of grey oxyd of lead. 

This composition being thus mixed, pass the 
same through a wire sieve, or dressing machine, of 
such a fineness or mash as may be requisite for Uie 
purposes it is intended for, preferring a fine sieve, 
mash, or wire-work, when the composition is to be 
used for works that require a fine smooth or even 


surface. It is now a fine and dry powder, and may 
be kept open in bulk or in casks for any length of 
time, without deterioration. 

When this composition is intended to be made 
into cement, for any of the purposes described, it 
is spread upon aboard or platform, or mixed in a 
trough ; and to every six hundred and five pounds 
weight of the composition, are added five gallons of 
vegetable oil, as linseed oil, or walnut oil. The 
composition is then mixed in a similar way to 
that of mortar, and is afterwards subjected to a 
gentle pressure, by treading upon it ; and this ope- 
ration is continued until it acquires the appearance 
of moistened sand. The mixture, being thus^com- 
posed, is a cement fit and applicable to the enume- 
rated purposes. It is requisite to observe, that this 
cement should be used the same da^ the oil is added, 
otherwise it will fix or set into a solid substance. 

To make Cement for Floors. — Earthen floors are 
commonly made of loam, and sometimes, especially 
to make malt on, of lime and brook sand, and gun 
dust or anvil dust from the forge. The manner of 
making earthen Moors for plain country habitations 
is as follows : — Take two-thirds of lime, and one of 
coal ashes well sifted, with a small quantity of loain 
clay : mix the whole together, and temper it well 
with water, making it up into a heap ; let it lie a 
week or ten days, and then temper it over again. 
After this, heap it up for three or four days, and 
repeat thd tempering very high till it become smooth, 
yielding, tough, and gluey. The ground being then 
levelled, lay the floor therewitli about<<2J or inches 
thick, making it smooth with a trowel : the hotter 
the season is, the better ; and when it is thoroughly 
dried, it will make the best floor for ma1t-hou.scs. 
If any one would have their floors look better, let 
them take lime of rag-stones, well-tempered ^with 
whites of eggs, covering the floor about .V an inch 
thick with it, before the under flooring is too dry. 
If this be well done, and thoroughly dried, it wilt 
look, wlien rubbed wiir'.i a little oil, as transparent 
as metal or glass. In elegant houses, floors of this 
nature are made of stucco, or of plaster of Paris 
beaten and sifted, and ni^xed with other ingredients. 

To make Cement for Canak", — Take 1 part of 
iron filings, reduced to sifted powder ; 3 parts of si- 
lica; 4 parts of aluminc combined with o\i(lc of 
iron ; the same quantity of pulverised brick, and 
two parts of hot lime ; ,the whole measured by 
weight and not by bulk. 

Put the mixture into a large wooden tub, in order 
that nothing foreign shall be introduced into it. If 
sutficient water IkS jioiired out to extinguish the lime 
and give a degree of liquidness to the cement, and 
if all the component parts are briskly stirred, a 
great degree of heat will be emitted from the lime, 
and an intimate unlonCormed by the heat. 

Roman Cement, — A sort of^plaster so called, 
which well withstands our soft climate, is made by 
mixing 1 bushel of lime slaked, with 3 pounds and 
a half of green copperas, 15 gallons of water, and 
half a bushel of fine gravel sand. The copperas 
should be dissolved in hot water ; it must be stirred 
with a stick, and kept stirring continually while in 
use. Care should be taken to mix at once its much 
as may be requisite for one entire front, as if’^is very 
difficult to match the color again ; and it ought 
to be mixed tlie same day it is used. 

(To he continued,) 
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STURGEON'S ELECTRO-MAGNETIC 
SPHERE, &c. 

Those who would study nature's laws and works 
must look not only to ctlVc-ts, but to final causes ; 
and we doubt not, that the efi'ects of The magnet, 
which we last week endeavoured to elucidate, will 
make our reflective readers desire to Iciarn somewhat 
of the cause whi(!h produces these ctfects. In this 
department of science, as in all others, wc are 
enabled to attain to a certain point only, all beyond 
is still, and perhaps ever will remain, a mystery. 

'J'he electric fluid and the magnetic fluid wc 
know only by their eflccts ; hut whether they be 
one and the same, or distinct, we cannot tell, and 
even the word fluid, when applied to such sciences, 
is a term assumed to be correct, rather than proved 
to be so. Such a term, however, is convenient in 
nse, and to consider that there are distinct fluids to 
}»roduec electrical and magnetic effects, is equally 
convenient, therefore, we shall continue, as of old, 
to use the terms in contradiction to each other. 

Jjimited, however, as is our knowledge of the 
origin of tliese fluids, this we are certain of — that 
they mutually influence each other, and that in an 
extraordinary manner. It is the consideration of 
these influences which constitutes the science of 
elevtro-maffnpfism, A noble field of valuable 
research in which we shall find analogous effects, 
)>roceeding from aj)paretflly opposite causes. Elec- 
trized wires will be seen to assume the power of 
magnets, and to exhibit polarity, dip, like attrac- 
tions and repulsions, and all the other phenomena 
of Tnagiietism. Magnets will he made and destroyed 
hy electricity ; they will be turned from their course, 
and driven round with power and rapidity, hy the 
approach of electrie.al agents ; and influence in a 
contrary direction, but in a corresponding manner^ 
the very agents by which they are themselves 
affei^ted ; and finally, we shall have reason to 
believe, that the magnetism of the earlh itself, is 
but a power created by the mighty j)owcr of 
electricity, 

M. QSstead, Professor of Natural Philosophy 
to the Royal Society at Copenhagen, connected 
together by a straight thick wire the two j)oles of a 
galvanic battery, when it was inaction; and holding 
close above it a suspended magnet, discovered that 
the needle was deflected out of its course : so much 
so, indeed, as to stand many degrees from its 
polar position ; and whenever the power was suffi- 
ciently strohg, to stand nearly at right angles to 
that direction which was usiAil to it, pointing 
nearly east and west, instead of north and south. 
When the needle was held below the wire, it was 
equally deflected, but in a contrary direction. 
These experiments were the first to establish the 
influence of a current of electricity over the 
magnet, and to establish the science of electro- 
magnetism. 

To show this experiment satisfactorily, the fol- 
lowing apparatus is usually employed : — 

It consists of a stand supporting an oblong ring 
of wire, so constructed that the two wires of which 
it is composed are soldered together at the end, 
where the single cup is placed, but separated froih 
each other by a little pad of silk, paper, or wak, 
or other non-conductor, at the point where the 
wires cross each other at the op^iosite end. In this 
contrivance, while the end with the single cup is 
k|pt in connection with one end of the battery, the 
<^^re which communicates with the other end, may. 


with but little trouble, be shifted from one of the 
remaining cups to the other. If the wires from 
the battery connect the outside cups, the electric 
fluid will ])ass over the magnetic needle, which is 
suspended iu the ring of wire; if the inner cup 
hold one wire, the fluid passes under the needle, 
occasioning a contrary deviation ; and be it always 
remembered, as the fundamental law of the science, 
that “ the pole above which the positive electricity 
enters, is turned towards the east, and that under 
which it enters to the west." Another law oft’ers 



itself to our regard by the same experiment, and 
that is, that the direction of the magnetic force is 
across that of the electrical; and also, that a 
stream o1^ the electrical or galvanic Avid, for it is 
the same, running in one direction, tends to 
produce a magnetic current at right angles to it ; 
and pursuing the ex})eriment with 'kh apparatus, 
the wires of which are more or less distant from 
the magnet, it would be found that the maximum 
of effect would be when the stream runs as close as 
possible to the magnet, and diminishes in effect, 
according to the square of the distance froUi it. 
These are all the laws to be borne in mind in our 
future progress ; it is our duty from time to time to 
prove their truth and ^iplication. 

The method of making magnets by galvanism was 
explained and illustrated ir Part VI 11., pages 305-0 
— we stop not, therefore, to repeat the process, 
though a few^ words on the cause of needles or bars 
becoming magnetic by this mdans deserves an ob- 
servation or tw'o, more especially as we have not 
found any explanation elsew'here. Before the in- 
fluence of electricity upon magnets was known, it 
required the power of an Immense electrical battery 
to magnetize a common sewing needle — and even 
then the experiment more frequently failed tluni 
succeeded ; the best way was found to lay the 
needle across the wire through which the shock 
passed. This is a curious fact, at tliat time un- 
accountable, now easily explained. From the law 
of the magnetic fluic^ and the electrical being 
tangential to each other ; when the shock passed 
longitudinally through the needte, the only effect 
it could possibly have, was to arrange the fluid in 
the needle ; so that one side of it should have north 
polarity, the other south — and these poles, therefore, 
would have been so close to each other, as not to 
be able to show the effect which might have been 
produced. When the needle was placed across the 
current, then the ends became polar — still thc^, effect 
was weak, because the needle touched « the wire 
but in one point ; when the wire was twisted round 
the needle once, it of course touched it all round ; 
and in one part twice ; the effect was therefore 
doubled; many turns, or forming the conducting 
wire into a coil around it, the effect was proportion - 
ably increAsed ; and by this means a small half-pint 
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Leyden jar will make a more powerful mai^netic 
needle, than the largest battery of former times. 

’ We would refer now to a paper in the same Part 
of Magazine, before alluded to, page 310, “On 
the Probable Cause of Planetary Motion.” Not 
with* a view of prdving, nor yet, perhaps, maintain- 
ing, all that is there surmised ; but only in reference 
to the cause of the earth’s magnetism, supposed by 
most philosophers to be the electrical currents 
flowing around the equatorial regions ; and, thereby, 
occasioning a stream of magnetism from the north 
and south, of sufficient power to produce those 
effects we call magnetic. 

First, consider the helix No. 2, as having a bar 
of iron within it, and a stream of electricity passing 
along the helix — 4hiis making the bar a magnet. It 
is evident that a dipping needle placed above the 
coiled wire would be attracted in different parts 
toward the respective poles of the bar ; take the 
bar away, still the needle will be similarly affected — 
showing that the coil itself has a power over it, 
iiirlcpendeiit of the magnet within-sjde. 

That the hotter regions of the earth have a circu- 
lation of the electric fluid around them is proved 
by numerous appearances, experiments, and argu- 
ments, which time will not permit us now to in- 
quire into. That it is this circulation which occasions 
the magnetic influence is not capable of being proved 
in a positive manner by direct experiifieht on the 
earth itself, yet one thing is certain, that no known 
fact weakens •4Kuch a supposition, but every thing 
learnt resjjecting this science, couflnns it the more 
strongly. Mr. Sturgeon, to whom electricity owes 
so much, invented a valuable instrument to show at 
the same time the polarity and dip of a needle rest- 
ing on a. electro-magnetic globe. It is represented 
in Fig. 1. It consists of a globe resembling the 
artifleial globe of the earth, around the tropical re- 
gions of which a continued coil of wire is wound and 
connected by its ends with thb poles of a small gal- 
vanic battery. The globe either contains a bar of 
iron as is seen in the figure, or what is infinitely 
better, is made of thin sheet iron, (we believe Mr. 
Sturgeon used a military shell or hollow cannon 
ball) the electric fluid passing along the coil, mag- 
netizes the iron and a small magnetic rieedle placed 
on any part of the globe has the same polarity and 
the same dip, as the compass needle is found to have 
when carried over different parts of the earth’s 
surface. 

(To be continued,) 


PaRlFICATION OF OX-GALL. 

Painters in water colors, slfourers of clothes, and 
many others, emplqy ox-gall or bile, but when it is 
not purified, it is apt to do harm from the greenness 
of its own tint. It becomes therefore an important 
object to clarify it, and to make it limpid and trans- 
parent like water. The following process has been 
given for that purpose. Take the gall of newly 
killed oxen, and after having allowed it to settle for 
12 or 15 hours in a basin, pour the supernatant 
liquor^ff (he sediment into an evaporating dish of 
stone ware, and expose it to a boiling heat in a wa- 
ter bath, till it is somewhat thick. Then spread it 
upon a dish, and place it before a fire till it becomes 
nearly dry. In this state it may be kept for years 
in jeUy pots covered j|ith paper, without undergo- 
ing any alteration. When it is to be used, a piece 


of it of the size of a pea is to be dissolved in a table- 
spoonful of water, 

Another and probably a better mode of purifying 
ox-gall is the following. To a pint of the gall 
boiled and skimmed, add one ounce of fine alum in 
powder, and leave the mixture on the fire till the 
alum be dissolved. When cooled, pour it into a bot- 
tle, which is to be loosely corked. Now take a 
like quantity of gall also boiled and skimmed, add 
an ounce of common salt to it, and dissolve with 
heat ; put it when cold into a bottle, which is like- 
wise to be loosely corked. Either of these prepa- 
rations may be kept for several years without their 
emitting a bad smell. After remaining three months, 
at a moderate temperature, they deposit a thick 
sediment, and become clearer, and fit for ordinary 
uses, but not for artists in water colors and 
miniatures,* on account of their yellowish-green 
color. To obviate this inconvenience, each of the 
above liquors is Lo be decanted apart, after they have 
be<;ome perfectly settled, ami the clear portion of 
both mixed together in equal parts. The yellow 
coloring matter still retained by the mixture coagu- 
lates immediately and precipitates, leaving the ox- 
gall perfectly purified and colorless. If wished to 
be still finer it may be passed through filtering 
paper ; but it becomes clearer with age, and never 
acquires a disagreeable smell, nor loses any of its 
good qualities. 

Clarified ox-gall combines readily with coloring 
matters or pigments, and gives them solidity either 
by being mixed with or passed over them upon 
paper. It increases tine brilliancy and the durability 
of ultramariiie, carmine, green, and in general of all 
delicate colors, whilst it contributes to make them 
spread more evenly upon the paper, ivory, &c. 
When mixed with gum Arabic, it thickens the colors 
without communicating to them a disagreeable glis- 
tening appearance ; it prevents the gum from crack- 
ing, and fixes the colors so well that others may be 
applied over them without degradation. Along 
with lamp blaek and gum, it forms a good imitation 
of China ink. When a coat of ox-gall is put upon 
drawings made with black lead or crayons, the lines 
call no longer be cflaced, but may be painted over 
safely with a variety of colors previously mixed up 
with tlie same ox-gall. 

Miniature painters find a great advantage in em- 
ploying it ; by passing it over ivory, it removes 
completely the unctuous matter from its surface; 
and when ground with the colors, it lAakes them 
spread with the gr#atest ease, and renders them 
fast. 

It serves also for transparencies. * It is first 
passed over tiie varnished or oiled paper, and is 
allowed to dry. The colors mixed with the gall are 
then applied, and cannot afterwards be removed by 
any means. 

It is adapted Anally for taking out spots of grease 
and oil. 


GENERAL EFFECTS OP HEAT. 

Dilatation , — ^The first and most common effect of 
be&t is to increase the size of the body to which it 
is ihiparted. This effect is called dilatation, or ex- 
pansion ; and the body so affected is said to expand 
or be dilated. If heat be abstracted from a body, 
the contrary effect is produced, and the body con- 
tracts. These effects are produced, in different dettw 
grees and estimated by different methods, accord- 



300 


MAGAZINE OF SCIENCE. 


ing ns tbe bodies which suffer them are solids, 
liquids, or airs. 

The dilatation of solids is very minute, even by 
considerable additions of heat ; that of liquids is 
greater, but that of air is greatest of all. 

The force with which a solid dilates is equal to 
•^at with which it would resist compression ; and 
nie force with which it contracts is equal to that 
with which it would resist extension. Such forces 
are therefore proportional to the strength of the 
*H)lid, estimated with reference to the power with 
vhicb they would resist compression or extension. 

The force with which liquids dilate is equivalent 
to that with which they would resist compression ; 
and, as liquids are nearly incompressible, this force 
is very considerable. 

As air is capable of being compressed with facility, 
its dilatation by heat is easily resisted. If such 
dilatation be opposed, by confining air within fixed 
bounds, then the effect of heat, instead of enlarging 
its dimensions, will be to increase its pressure on 
the surface by which it is confined. 

Ejc. ] . — The works of clocks and watches swell 
and contract with tlie vicissitudes of heat and cold 
to which they are exposed. When the pendulum 
of a clock, or a balance wheel of a watch, is thus 
enlarged by heat, its wings more slowly, and the rate 
is diminished. On the other hand, when it con- 
tracts by cold, its vibration is accelerated, and the 
rate is increased. Various contrivances have been 
resorted to, to counteract these effects. 

Kx, 2. — When boiling watcris poured into a thick 
glass, the unequal expansion, of the glass will tear 
one part from another, and produce fracture. 

Ex, 3. — The same vessel contains a greater quan- 
tity of cold than of hot water. 

If a kettle, completely filled with cold water, he 
placed on a 6re, the water, when it begins to get 
warm, will swell, and spontaneously How from the 
spout of the kettle, until it ceases to expand. 

Ex. 4. — If a bottle, well corked, be placed before 
.ae Are, especially if it contain fermented liquor in 
•vhich air is fixed, the air confined in it will acquire 
'^creased pressure by the heat imparted to it, and 
its effort to expand will at length be so great that 
the cork will shoot from the bottle, or the bottle 
itself will burst. 

Thus we perceive that the magnitude of body 
depends on the quantity of heat which has been 
imparted to it, or abstracted from it ; and as it must 
be in a state of continual variation with respect to 
its magnitude, we can, therefore, never pronounce 
on the magnitude of any body with exactness, un- 
less we arc gt the same time informed of its situ- * 
ation witli respect to heat. Every hour the bodies 
uround us are swelling and. contracting, and never for 
O'le moment retain the same dimensions ; neither are 
these effects confined to their exterior dimensions, but 
O': tend to their most intimate component particles. 
These are in a constant state of motion, alternately 
approaching to and receding from one another, and 
changing their relative positions and distances. 
Thus, the particles of matter, sluggish and inert as 
they appear, are in a state of constant motion and 
apparent activity. 

Liquefaction. — Let a mass of snow, at the tem- 
perature of 0'^, having a thermometer immersed iA it, 
be exposed tn an atmosphere of the temperature of 
BO®. As the snow gradually receives licat from the 
surrounding air, the thermometer immersed in it 
be observed to rise until it attain the tempera- 
ture of 32®. The snow will then* immediately begin 


to be converted into water, and the thermometer 
will become stationary. During the process of 
liquefaction, and while the snow constantly receivds 
heat from the surrounding air, the thermometer will 
still be fixed, nor will it begin to rise until the 
process of liquefaction is completed. Then, how- 
ever, the thermometer will again begin to rise, and 
will continue to rise until it attain the same tem- 
perature as the surrounding air. 

Heat, therefore, when supplied to the snow in a 
sufficient quantity, has the effect of causing it to 
pass from the solid to the liquid state, and while so 
employed becomes incapable of affecting the ther- 
mometer. The heat thus consumed or absorbed in 
the process of liquefaction is said to become latent; 
the meaning of which is, that it i{« in a state inca- 
pable of affecting the thermometer. 

The property here described, with respect to snow, 
is common to all solids. Every body in the solid 
state, if heat be imparted to it, will at length attain 
a temperature at which it will pass into the liquid 
state. This temperature is called its point affusion, 
its melting point, or its ftsing point / and in passing 
into the liquid state, the thermometer will be mainr 
tained at the fixed temperature of fusion, and will 
not be affected by that heat which the body receives 
while undergoing the transition from the solid to 
the liquid state. 

Ebulli{iojt.. — If water at the temperature of 60® be 
placed in a vessel on a fire having a thermometer 
immersed in it, the thermometer will be observed 
gradually to rise, and the water will become hotter, 
until the thermometer arrives at the temperature of 
212®. Having attained that point, the water will 
he observed to be put into a state of agitation, and 
bubbles of steam will constantly rise from the bot- 
tom of the vessel, and escape, at its surface, theCher- 
mometer still remaining stationary at 212®. This 
process is called ebullition, and the water is said to 
boil; but no continue|I supply of heat nor any in- 
creased intensity in the fire, can communicate to 
the water a higher temperature than 212®. 

Other liquids are found to undergo a like effect. 
If exposed to heat, their \empcratures will constantly 
rise, until they attain a certain lihiit, which is different 
in different liquids ; but having attained this limit, 
they will enter into a state of ebullition, and no 
addition of heat can impart to them a higher tem- 
perature. The temperature at which different 
liquids thus boil is called their bailing points. 

The meltirg or freezing points, and the boiling 
points, constitute important physical characters, by 
which different substances are distinguished from 
each other. 

When heat continues to be supplied to a liquid 
which is in the state qf ebullition, the liquid is gra- 
dually converted into vapour or steam, which is a 
form of body possessing the same physical charac- 
ters as atmospheric air. The steam or vapour thus 
produced has the same temperature as the water 
from which it was raised, notwithstanding the great 
quantity of heat imparted to the water in its tran- 
sition from the one state to the other. This quantity 
of heat is therefore latent. 

Solidification or Congelation, — ^The abstraction of 
heat produces a series of effects contrairy to those 
just described. If heat be withdrawn from a liquid, 
its temperature will first be gradually lowered until 
it attain a certain point, at which it will pass into 
the solid state. This point is the same as that at 
which, being solid, it woukl pass into the liquid 
state. Thus, water gradually cooled from 60® down- 
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wards will fall in its temperature until it attains the 
limit of 32** : there it passes into the solid state, and 
foihas ice ; and during' this transition a large quan- 
tity of heat is dismissed, while the temperature is 
maintained at 32**. 

Coiidemation , — In like manner, if heat be with- 
drawn from steam or vapour, it no longer remains 
in the aeriform state, but resumes the liquid form. 
In this case it undergoes a veiy great diminution of 
bulk, a large volume of steam forming only a few 
drops of liquid. Hence the process by which vapour 
passes from the aeriform to the liquid state has been 
called condensation. 

Vajforisation * — ^When a liquid boils, vapour is 
generated in every part of its dimensions, and more 
abundantly in th(^se parts which are nearest the 
source of heat, but liquids generate vapour Jrom 
their surfaces at all temperatures. Thus, a vessel of 
water at the temperature of 80** will dismiss from 
its surface a quantity of vapour ; and if its tempera- 
ture be retained at 80°, it will continue to dismiss 
vapour from its surface at the same rate, until all the 
water in the vessel has disappeared.* This process, 
)'y which vapour is produced at the surface of liquids, 
ac temperatures below their boiling point, is called 
vaporisation. 

Evaporation . — The process of vaporisation is 
genei*ally going on at the surface of all collections 
of water, great or small, on every part of the globe, 
but it is in still more powerful opefatfon when 
liquid juices are distributed through the pores, 
hbres, and interstices of animal and vegetable struc- 
tures. In all these cases, the rate at which the 
liquid is converted into vapour is greatly modihed 
by the pressure of the atmosphere. The pressure 
of that fluid retards vaporisation, if its effects be 
compared with that which would take place in a 
vacuum ; but, on the other hand, the currents of air 
continually carrying away the vapour as fast as it is 
formed, in the space above the surface, gives room 
for the formation of fresh vapour, and accelerates 
the transition of the liquids to the vaporous state. 
The process of vaporisation, thus modified by the 
atmosphere and its curreiAs, so far as it affects the 
collections of watei* and liquids generally in various 
parts of the earth, is denominated evaporation. 

The condensation of the vapour, thus drawn up 
and suspended in the atmosphere by various causes, 
tending to extricate the Intent heat which gives to 
it the form of air, produces all the phenomena of 
dew, rain, hail, snow, &c. &c. A slight degree of 
cold converts the vapour suspended in the atmo- 
sphere into a liquid ; and by the natural cohesion of 
its molecules, it collects into spherules or drops, and^ 
falls in the form of rain. A greater degree of cold 
solidifies or congeals its minute particles, and they 
descend to the earth in ilafes of snow. If, how- 
ever, they are fifst formed into liquid spherules, 
and then solidified, hail is produced. 

Thus there is a constant interchange of matter 
between the earth and its atmosphere, — the atmo- 
sphere continually drawing up water in the form of 
vapour, and, when the heat which accomplishes this 
is diminished, precipitating it in the form of dew, 
rain^snow, or hail. 

• {To he emtinued.) 


USE OF SAND FOR CUTTINGS OF TREES, 
SHRUBS, &c. 

Thr finest white f|md is superlatively useful to 
autumn-planted cuttings of the more tender ever- 


green trees and shrubs. In the business of planting 
cuttings of these under hand-glasses, in the autumn, 
as well as the more hardy green-house plants, such 
as myrtles, fuschia, roses, cistuses, germander, Ac., 
no unmixed soil whatever can be found to bear a 
comparison with the finest white sand ; as cuttings 
planted therein will be far more secure from mouldi- 
ness throughout the autumnal and winter seasons ; 
during which times, the pots in which they are 
planted, generally remain standing up to their rims 
in the common ground, as the greatest preservative 
from frost ; but in which situation, they are more 
exposed to the ill effects of damp, than if standing 
on the surface. 

Although but little more than a knot, or a swel- 
ling protuberance, at the foot of each catting, can 
be effected, during the first autumn ; yet, on the 
advance of spring, they will early make roots, even 
without the addition of any other soil or article to 
promote their growth; and which young plants, 
being potted off, or transplanted in some way, as 
soon as they have formed sufficient roots ; immense 
quantities, from these small cuttings, may thus be 
annually propagated, by the help of full-sized single 
hand-glasses This process, however, will not ex- 
tend to any other description of plants than the 
evergreens. 

In the propagation of the trees and shrubs alluded 
to by this process, it must be recollected, that the 
sand is to be considered as no farther essential, than 
to strike or promote growth in the cuttings, suffi- 
cient for transplantation ; as, on their being removed 
into another situation, in the next stage of the 
process, a mixture of^itable soil, with a proportion 
of sand only, will be requisite. 

We are not asserting that yellow-sand will not 
equally apply in both cases, of planting cutting of 
hardy evergreen trees and shrubs, both by summer- 
planting, in the open exposure, and autumn plant- 
ing, under hand-glasses ; but in all the experiments 
we have witnessed, white-sand, where it could be 
obtained, has been invariably applied, and most 
successfully. 

When we reflect, that mouldiness is the chief 
annoyance to cuttings of almost every description, 
when planted under hand-glasses ; every propagator 
should strenuously guard against it : and wc know 
of nothing so likely to discharge wet, and prevent 
undue retention of moisture, as sand alone; and 
this, in preference to every other soil and com- 
post. 

There are few soils with which sand cannot be 
intermingled to t)^ greatest advantage in various 
other branches of horticulture, as well as in the 
propagation of plants and flowers ; it being admi- 
rably adapted, from its loose and open nature, to 
expand the pores of heavier, more close, and adhe- 
sive soils, thereby opening the entire mass of com- 
post, and rendering it porous, and open to the free 
admission, and full expansion of the delicately fine, 
and thread-like roots of plants and flowers, and in 
which we have most satisfactorily witnessed its 
singular and superior efficacy. We have known in 
various cases, plants to have been placed in soils 
most opposite and ungenial to tbeir natures and 
constitutions, and thereby early inclining to decay ; 
hut which were speedily restored to tbeir original 
vigour and complexion, by a proper and timely 
application of white-sand. 

The sand which has invariably been found to 
surpass all others for general and special purposes 
in horticulture, is a peculiarly soft and fine whiter 
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sand, of an unusual smoothness, nearly as fine as 
flour-emery. 

Where none other than the common white sand, 
which is usually coarse, can be obtained, small 
quantities of the most fine can be sifted out with a 
fine sieve ; or still better procured from it by wash- 
ing over. 

Little argument can be necessary to convince the 
unprejudiced florist, gardener, or amateur, of the 
general utility of suitable sands being mixed with 
the more cold and heavier soils ; thereby rendering 
them open and porous to discharge all copious fails 
of rain, dissolving snow, tktu ; and w'hich tend to 
overcharge adhesive soils wit!) an undue proportion 
of moisture, and thereby to chill and starve the 
stock of plants and flowers. 


FUEL. 

Such combustibles as are used for fires or furnaces 
are called fuel, as wood, turf, pit-coal. These differ 
in their nature, and in their power of giving heat. 

1. Wood, which is divided into hard and soft. 
To the former belong the oak, the bccch, the ash, 
the birch, and the elm ; to the latter, the fir, the 
pine of different sorts, the larch, the linden, the 
willow, and the poplar. 

Under like dryness and weight, different woods 
are found to afford equal degrees of heat in combus- 
tion. Moisture diminishes the heating power in 
three ways ; by diminishing the relative weight of 
the ligneous matter, by wastit^ heat in its evapora- 
tion, and by causing slow and mi perfect combustion. 
If a piece of wood contain, for example, 25 per 
cent, of water, then it contains only 75 per cent, of 
fuel, and the evaporation of that water will require 
one twenty-eighth part of the weight of the wood. 
Hence the damp wood is of less value in combustion 
by twenty-eight parts in 1 00 or two-sevenths than the 
dry. The quantity of moisture in newly-felled wood 
amounts to from 20 to 50 per cent. ; birch contains 
30, oak 35, beech and pine 39, alder 41, fir 45. 
According to their different natures, woods which 
have been felled and cleft for 12 months contain 
still from 20 to 25 per cent, of water. There is 
never less than 10 per cent, present, even when it 
has been kept long in a dry place, and though it be 
dried in a strong heat, it will afterwards absorb 10 
or 12 per cent, of water. If it be too strongly kiln 
dried, its heal;tng powers are impaired by the com- 
mencement of carbonization, as if some of its hydro- 
gen were destroyed. It may be assumed as a mean 
of many experimental results, that one pound of ar- 
tificially dried wood will heat 35 pounds of water 
from the freezing to the boiling point ; and 
that a pound of such wood as contains from 20 to 
25 per cent, of water will heat 26 pounds of ice- 
cold water to the same degree. It is better to buy 
wood by measure than by weight, as the bulk is 
very little increased by moisture. The value of dif- 
ferent woods for fuel is inversely as their moisture, 
and this may easily be ascertained by taking their 
shavings, drying them in a heat of 140’’ F., and 
seeing how much weight they lose. , 

From every combustible the heat is diffused either 
by radiation or by direct communication to bodies 
in contact with the fiame. In a wood fire the 
quantity of radiating beat is to that diffused by the 
afr, as 1 to 3 ; "or it U ane-fourth of tiie whole heat- 
.iu^ower. 


2. Charcoal, The different charcoals afford, un- 
der equal weights, equal quantities of heat. We 
may reckon, upon an average, that a pound of dry 
charcoal is capable of heating 73 pounds of water 
from the freezing to the boiling point ; but when it 
has been for some time exposed to the air, it^ con- 
tains at least 10 per cent, of water, which is par- 
tially decomposed in the combustion into carbu- 
retted hydrogen, which causes flame, whereas pure 
dry charcoal emits none. 

A cubic foot of charcoal from soft wood weighs 
upon an average from 8 to 9 pounds, and from hard 
wood 12 to 13 pounds; and hence the latter are 
best adapted to maintain a high heat in a small com- 
pass. The radiating heat from charcoal fires con- 
stitutes one-third of the whole emitted. 

3. Pit-coal, The varieties of this coal are almost 
indefinite, and give out very various quantities of 
heat in their combustion. The carbon is the heat- 
giving constituent, and it amounts, in different 
coals, to from 75 to 95 per cent. One pound of 
good pitcoal will, upon an average, heat 60 pounds 
of w'ater from*. the freezing to the boiling point. 
Small coal gives out three-fourths of the heat 
of the larger lumps. The radiating heat emitted by 
burning pit-coal is greater than that by charcoal. 

4. The Coke of Pit-coal , — The heating power of 
good coke is to that of pit-coal as 75 to 69. One 
pound of the former will heat 65 pounds of w'ater 
from 31” ‘"to* 212°; so that its power is equal to 
nine-tenths of that of wood charcoal. 

5. Turf or Peat , — One pound of 'this fuel will 
heat from 25 to 30 pounds of water from freezing 
to boiling. Its value depends upon its compactness 
and freedom from earthy particles ; and its radiat- 
ing power is to the whole heat emits in burning, as 
1 to 3. 

6. Carhuretied Hydrogen or Coal Gas , — One 
pound of this gas, equal to about 24 cubic feet, dis- 
engages in burning, as much heat as will raise 76 
pounds of water fromT the freezing to the boiling 
temperature. 

It appears that in practice, the quantity of heat 
which may be obtained from any combustible in a 
properly mounted apparatus, must vary with the 
nature of tlie object to be heated. In heating 
chambers by stoves, and water boilers by furnaces, 
the effluent heat in the chimney which constitutes 
the principal waste, may be reduced to a very mode- 
rate quantity, in comparison of that which escapes 
from the best constructed reverberatory hearth. In 
heating the boilers of steam engines, one pound ot 
coal is retkoiied to convert pounds of boiling 
water into va]>our ; or to heat 4I4 pounds of water 
from the freezing to the boiling point. One pound 
of fir of the usual dryness will evaporate 4 pounds 
of water, or heat 22 pounds to the boiling tempera- 
ture ; whirh is about two-thirds«.of the maximum 
effect of this combuptible. According to Watt's 
experiments upon the great scale, one pound of coal 
cun boil off with the best built boiler, 9 pounds 01 
water ; the deficiency from maximum effect being 
here ten fifty-sevenths, or nearly one-sixth. 

In many cases the hot air which passes into the 
flues or chimneys may be beneficially applied to the 
heating, drying, or roasting of objects ; A)ut' care 
ought to be taken that the draught of the fire be not 
thereby impaired, and an imperfect combustion of 
the fuel produced. For at a low smothering tem- 
perature both carbonic oxide and carburetted hydro- 
gen may be generated from cqgil, without the pro- 
duction of much heat in the fire-place. 
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BUILDING CEMENTS. 

. (Resumed from page 296, and concluded.) 

To make Parker* s Cement, — ^This cement is made 
of very argillaceous limestones, which are burnt in 
conic^ kUns, with a continued Are of pit-coal, in 
the same manner as other limestones ; but if the 
beat be so great as to cause a commencement of fu- 
sion in the cement, it will be totally spoiled. It is 
reduced to an impalpable powder by grinding as 
soon as it is burnt, and is sent away in barrels well 
closed. 

The above is much used in London for facing 
bouses^ and for the foundations of large ediiices. 
It requires much practice in the workmen who 
use it : for if not tempered to the proper consist- 
ence, and immediately applied, it solidifies unequally, 
cracks, and adheres badly. It is recommended to 
be mixed with fine angular sand well washed, in the 
proportion of 2 parts to 3 of cement, fur foun- 
dations and cornices exposed to rain ; ffrom 3, 4, 
and 5 parts to 3 of cement for common mortars : 
from 3 parts to 2 of cement for costing walls ex- 
posed to cold, and 5 parts to 2 of cement for walls 
exposed to dryness or heat. 

Cement for Rock-work and Reservoirs, — ^Where 
a great quantity of cement is wanted for coarser 
uses, the coal-ash mortar (or Welsh tarras) is the 
cheapest and .|)est, and will hold extremely well, not 
only where it is constantly kept wet or dTy ‘but even 
where it is sopietimes dry and at others w^et ; but 
where it is llftble to be exposed to wet and frost, 
this cement should, at its being laid on, be suffered 
to dry thoroughly before any moisture has access to 
it ; and, in that case, it will likewise be a great im- 
provement to temper it with the blood of any beast. 

Tb*) mortar must be formed of 1 part lime and 
2 parts of well-sifted coal ashes, and they must 
be thoroughly mixed by being beaten together ; for 
on the perfect commixture of the ingredients the 
goodness of tlie composition appends. 

Tunisian Cement, — This is composed of 3 parts of 
lime, 1 of sand, and 2 of wood ashes ; these ingre- 
dients are mixed up with oil, and water alternately 
till they compose a paste of the desired consistency. 

Dutch Terras. — ^This is composed of basalt ground 
to a line powder, and blue argillaceous lime, mixed 
up with water, and well beaten together. 

Tournay Cement, — Is at mixture of coal ashes, 
with blue argilloferruginous lime and sand, well 
beaten up with water, left to dry, repeatedly levi- 
gated, moistened, and beaten. 

Genuine Roman Cement. — This consists of the 
pulvis PuteolanuSt or Puzzolene^ a ferruginous clay 
from Puteoli, calcined by the fires of Vesuvius, lime 
and sand, mixed up with soft water. The only pre- 
paration which the Puzzolen^ undergoes is that of 
pounding and sifting ; but the ingredients are occa- 
sionally mixed up with bullock's blood, and fat of 
animals, to give the composition more tenacity. 

* Maltha, or Greek Mastich, — This is a more sim- 
ple composition than the cement of the Romans, 
when used for stucco on the outsides of fabrics, con- 
sisting only of lime and sand, but rendered into a 
paste yt^ith milk, or size. 

Indian Cement, — This is only a variation of the 
mastich, and is composed of equal quantities of flint, 
lime, and pit-sand, slaked with water, well beaten, 
and suffered to remain for three or four days, then 
moistened and mixed up with oil, mucilage, whites 
of eggs, and butter-miilk, and applied, as rapidly as 
possible, after being mixed. 


To make impenetrable Mortar. — Mix thoroughly 
one-fourth of the fresh unslaked lime with three- 
fourths of sand ; and let five labourers make mortar 
of these ingredients by pouring on water, with trow- 
els to supply one mason, who must when the ma- 
terials are sufficiently mixed, apply it instantly as 
cement or plaster, and it will become as hard as 
stone. The lime used should be stone-lime ; pre- 
vious to its use, it should be preserved from the ac- 
cess of air or wet, and the plaster screened for some 
time from the sun and wind. 

To make Wych's Stucco. — Take 4 or 5 bushels 
of such plaster as is commonly burnt for floors 
about Nottingham (or a similar quantity of any 
tarras, plaster, or calcined gypsum) ; beat it to tine 
powder, then sift and put it into a trough, and mix 
^ith it 1 bushel of pure coal ashes well calcined. 
Pour on thh water, till the whole becomes good 
mortar. Lay this in wooden frames of twelve feet 
in length on the walls, well smoothed with common 
mortar and dry, the thickness of two inches at each 
side, and three inches in the middle. When the 
frame is moved to proceed with the work, leave an 
interval of two inches for this coping to extend it- 
self, so as to meet the last frame work. 

To make Williams* s Stucco. — ^Take sharp, rough, 
large-grained sand, sifted, washed, dried, and freed 
from all impurities, 84 pounds : well burnt lime, 
slaked and hnely sifted, 12 pounds ; curd, or cheese, 
produced from milk, 4 pounds ; (the first, fresh 
made, and strongly pressed, to divest it of its whey ; 
the second, whilst perfectly ‘sound, rasped into pow- 
der with a grater, or brought into very light sub- 
stance with scrapers, or fine-toothed plane-irons, 
in a turner's lathe ;) and lastly, water in its natural 
state 10 pounds. If the sand is not thoroughly 
dried, or the lime has got damp from the air, the 
quantity of water must be less than the above 
proportion ; and on the contrary, when the lime is 
used immediately, it may require more ; so that the 
proper stiffness of the mortar, under those circum- 
stances, will regulate the making of the composition. 

Water Cement, — A cement may be made with 
common lime that will harden under water. What 
is called poor lime has this peculiar property ; but 
as this species of limestone rarely occurs, it is often 
an expensive article. The following is a good sub- 
stitute, and may be used for water cisterns, aque- 
ducts, &c^ — Mix 4 parts of grey clay, 6 of the 
black oxide of manganese, and 90 of good lime- 
stones reduced to fine powder ; then ^calcine the 
whole to expel the carbonic acid. When this mix- 
ture has been well cUlcined and cooled, it is to be 
I* worked into the consistence of a solj paste with 
60 parts of washed sand. If a lump of this ce- 
ment be thrown into water it will harden immedi- 
ately. Such mortar, however, may be procured at 
a still less expense, by mixing with common quick- 
lime a certain quantity of what arc called the white 
iron ores, especially such as are poor in iron. 
These ores are chiefly composed of manganese and 
carbonate of lime or chalk. Common lime and sand 
only, whatever may be the proportion of the mixture, 
will certainly become soft under water. 

Water Cement or Stucco. — ^Take 56 pounds of 
pifre coarse sand, 42 pounds of pure hne sand ; 
mix them together, and moisten them thoroughly 
with lime water : to the wetted sand, add 14 pounds 
of pure fresh burnt lime, and while beating them up 
together, add, in successive portions, 14 pounds of 
bone ash : the quicker and more perfectly thejQ 
materials are beateh together, and the sooner tney 
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arc used, the better will be the cement ; for some 
kinds of work it will be better to use fine sand 
alone, and for otliers, coarse sand ; remembering the 
finer the sand is, the greater quantity of lime is to 
be employed. 


GRADUATION OF HYDROMETERS. 

Cut a band of papcir on which the graduation of tbe 
instrument can be traced, and let fall upon it a lit- 
tle drop of sealing-wax ; then roll the paper upon a 
little glass tube, and introduce it into the stalk of 
the hydrometer. The instrument is afterwards to 
be plunged into distilled water, which is carefully 
kept at the temperature of 40° F. above zero. Give 
the instrument sufficient ballast to make it sink till 
the point which you desire to make to . represent the 
density of water, touches the surface of the water. 
Mark this point with much precision ; it is the zero 
of the instrument. The other degrees are taken by 
plunging the hydrometer into distilled water to 
which you have added 1, 2, 3, 4, T), &,c., tenthsy or 
1, 2, 3, 4, 5, &c. hundredths^ of the substance for 
which you wish to construct the hydrometer, accord- 
ing as you desire the scale to indicate tenths or 
hundredths. 

When you have thus marked the degrees in the 
stalk of the instrument, transfer them to the paper 
with the help of the compasses. The scale being 
completed, replace it in the tube of the hydrometer, 
where it must be fixed ; in so doing, take care to 
make the degrees on the scale coincide precisely 
with those marked on the stalk. 

You can thus procure hydrometers for alcohol, 
acid, salts, &c. which are instruments that indicate 
the j^’^'oportion of alcohol, acid, salt, &c., *contaiaed 
in a given mass of water. 

But if it were necessary to plunge the hydrometer j 
in a hundred different solutions in order to produce 
the scale, it is easy to conceive that that would be 
extremely troublesome, especially for hydrometers 
which are employed in commerce, and which do 
not need to be so extremely accurate. Wlien the 
density of the mixtures or solutions is a mean be- 
tween those of the substances which enter into 
them, you may content yourself with marking the 
zero and one other fixed point. Then, as the stalk 
of the hydrometer is evidently of equal diameter in 
all its extent, you can divide the space which sepa- 
rates the two fixed points into, a certain number of 
ecjual partg.^ One of these, being taken for unity 
represents a particular quanVty of the substance 
which you have added to a determined weight of, 
distilled watfer. By means of this unity you can 
carry the scale up and down the stalk of the instru- 
ment. It is thus, that to obtain a Baume’s hydro- 
meter, after having obtained the zero by immersion 
in distilled water, you plunge tbe instrument into 
a solution containing a hundred parts of water and 
fifteen of common salt, to have the 15th degree, or 
containing a hundred water and thirty salt, to have 
tlie 30th degree. Upon dividing the interval in 
fifteen or thirty equal parts, according as you have 
employed one or other solution, you obtam the 
value of the degree, which you can carry upwards 
or downwards as far as you wish. i 

Among the substances for which hydrometers 
are required in commerce, arc some which it is 
impossible to obtain free from water— such are alco- 

the acid, &c. In this case it is necessary to 


employ tlie substances in their purest state, and 
deprived of as much water as possible. 

^ The employment of hydrometers is very exten- 
sive; they are used to estimate the strength of leys, 
of soap solutions, of wines, milk, &c. There is, in 
I short, no branch of commerce in which these in- 
I strurnents are not required for the purpose of as- 
certaining the goodness of the articles which are 
bought and sold. The employment of hydrometers 
would be .still more general, if they could be made 
to give immediately the al solute specific gravity of, 
the liquids into which they might plunged, the 
specific gravity of water being cotisidered as unity. 
It is possible to graduate a tberrnometer^ of this 
description by proceeding ns follows ; — 

Make choice of a hydrometer of which the exte- 
rior part of the stalk is very regular. Introduce 
the hand of paper on which the scale is to be writ- 
ten, and then ballast the instrument. Make a 
mark where the surface of the dis^ill(^d water touches 
the stalk. Remove the hydrometer from the water, 
wipe it perfectly dry, and weigh it very accurately 
with a sensibU balance. Then pour into it a quan- 
tity of mercury equal to its own weight ; plunge it 
again into the water, and again mark tlie point 
where the stalk touches the surface of the water, 
Pour the mercury out of the instrument, transfer 
the two marks to the scale, and divide this fixed 
distance into fifty equal parts. Havi/ig by this ope- 
ration olitained the value of the degree, you carry 
it upwards and downwards, to augment the scale. 

If you take the first point near tlife reservoir, the 
hydrometer will be proj)er to indicate the density of 
liquids which are heavier than water ; if you take 
it towards the middle of the tube, the contrary will 
be the case. 

If you destine the hydrometer liquids miioh liea- 
vier than water- -such as acids, for example— you 
might, after having determined the first point, add 
to the original ballast as much mercury as is etjual 
to the weight of the w'bole instrument ; then tlie 
point where the stalk would touch the sui face of 
the water, and which would be represented by 100, 
would be very high, dlid the second point, which 
would be found below, wouM be represented by 
200. On dividing the space into a hundred equal 
parts, you would have the value of the degree, which 
could be carried up and down for the extension of 
the scale. 

The specific gravities being in the inverse ratio 
of the volumes plunged into the liquid, the number 
of the scale which mark the specific gravities di- 
minish from below ; so that, on marking the lowest 
point 100, you have cn proceeding upwards, 
the successive degrees. 

The hydrometers ^ with two, three, and four 
branches, are graduated by having their tubes di- ^ 
vided into a hundred or a thousand equal parts. 
The divisions on each branch must correspond 
with those on the other branches. 

New Metal Button , — A button, to be fixed with- 
out sewing, has been contrived by Messrs. Rowley 
and Smeeton, of Birmingham, which, when put on 
any garment, cannot be taken off by any ordinary 
force or wear. The shank of this button ^s made 
hollow, so that it can be readily rivetted/^as it were, 
on to a stud on the other side of the cloth. It has 
the advantage of being fixed with great rapidity. 
The inventors say that the usual time required is 
only two seconds. 
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ARNOTT’S, JOYCE’S, AND THE CHUNK 
STOVES. 

In this inclement season, a few words on Stoves 
may not be uninteresting, especially if directed to 
some of those which are well known by name, yet 
very little in properties or construction. Perhaps 
those most patronized are Arnott’s, Joyce’s, and 
the Chunk Stove ; to these, therefore, we shall chiefly 
direct our attention at the present time. 

Stoves are of four kinds ; 1st, open flre.places, 
or those which communicate heat to the room by 
tlie direct radiation of the burning material ; 2iid, 
those that while the Are is kept from view, 
suffer the air from the Are to escape into the 
apartment, such as Joyce's stove. 3rd, thosq, 
which contain an inclosed fire, and are furnished 
with an exterior casing ; open at top and bottom, 
between the fire-box and casing ; which, when the 
fire is lighted, occasions a draught of air upwards; 
this is the structure of the umeX Hot Air Stoves. 
(See page 308.) The 4 th kind is an inclosed fire, 
which, making the surface of a case which contains 
it hot ; by radiation the air around it becomes 
hot also ; of this description is the stove of Amott 
and the Chunk stove. 

Arnott’s stove, (Fig. 1,) A is the outer case, 
it may be square, round, or of any other form ; 
B C iis a partition that reaches quite across the case 
A, from one side to the other, but open at the top 
and bottom ; D is the ash-box, having a valve in 
front to regulate a supply of air to the fire ; above 
the ash-box is seen the fire-place, which is open at 
top, has the usual bars at bottom, but is inclosed 
on all the four sides, except a door F, into which 
the fuel is jmt when required. The fire-place is 
lined on its four sides with fire-bricks, which the 
doctor ( Am ott) says, being bad conductors, confine 
the heat, but which we can, in their present situa- 
tion, see no use for. When the fire is to be 
lighted, the regulator at D is to be opened to its 
fullest extent, and also the door at F; thus a 
considerable draught of air will rush through the 
fire, and easily kindle the fuel : when well kindled, 
F is to be closed and 'D nearly closed ; the supply 
of air is now very small, and yet enough to pro- 
mote a slow combustion of the fuel. The air thus 
admitted, not merely sustains the fire, but passing 
through it, ascends to the top of the case, and 
heats the front chamber, as far as the partition 
B C ; the bapk chamber is yet cold ; therefore, the 
air within it is attracted at the lower opening of it 
towards the front chamber, tKh air of the front 
chamber having been carried upwards by the heat 
rarifying it ; at the same time, the hot air at the 
top passing through the upper orifice, is there 
partly condensed, by coming in contact with the 
sides of the back chamber, and this condensation 
increasing its gravity it descends. Thus a current 
of air is always circulating around the partition, as 
represented by the arrows, although an extremely 
small quantity is admitted by the orifice D. This 
current also prevents very much of the heated air 
from passing away by the chimney. 

The chief merit of Arnott’s stove is the very 
small quantity of fuel consumed, and the litUn 
attention it requires; yet it is not without Us 
inconveniences, and one of them, may be con- 
sidered serious, that is, its danger of explosion. 
It will be evident, that the whole mass of air 
w^hin the stove will be intermixed with whatever 
gases and smoke the fuel gives. off in burning: 


also, it will be apparent, that the fire, having no 
direct draught of air in contact with it, will not 
burn off the gaseous emanations as they arise, anf 
more than the heat does in the burning of charcoal, 
or the making of coal gas $ if, therefore, the fire 
be supplied with common coals, or even if too 
much wood be used in lighting the fire, carhuretted 
hydrogen will escape, and partly ocenpy the 
chamber. Should this be the case, it only requires 
the fire door F to be opened, when a current of 
air is immediately drawn in, an explosive mixture 
formed, and the whole ignited. The fuel, therefore, 
it is of the utmost consequence to regard;^ that 
alone being proper and safe which h;is already been 
deprived of its^ gaseous constituents — such as 
cinders, coke or charcoal. « 

The Chunk stove (Fig. 3,) is upon the same 
general construction as the Arnott stove ; it differs, 
however, from it in two important particulars — as 
will be indicated by the description. A is a hollow 
thin iron case, capable of being lifted off and on; 
it rests upon about an inch in depth of dry sand, 
strewed upon a' flat bottom piece B, which bottom 
is represented in section, in i^ig. 4. This has a rii^ 
to it about 2 inches in height, also a hole in the 
centre, to which the pipe E, Fig. 3, is fitted tightly, 
and another hole at G, upon which the tube for the 
chimney is fixed — this hole as well as that at the 
centre, hqs a rim to it standing abov/i! the general 
surface ; so that when sand is strewed on B it shall 
fill the whole space, yet not be allowed to impede 
the action of the air regulator at E— nor yet get 
into the pipe G. 'Witbinside the case A is a small 
fire-place formed of thin iron, of the shape repre- 
sented, open at the top, and with a perforated 
bottom. It fits on and off the short lube, or rather 
fits into a rim in B, represented as D in Fig. 4» 

To light the fire, take off the cover A, and open 
the register by the handle F ; put into D a shovel- 
full of lighted cinders^ and over them a quantity of 
other cinders until D is filled. When the fire is 
lighted, partly close tlie register connected witli F ; 
and put over the whole, the cover A. Thus managed 
the fire will require no btteudance daring the day. 
The action of it is easily uiAlerstood — air being 
admitted tlirough E supports the combustion, and 
passing through the fire fills the whole cavity of the 
vessel A ; while its escape is prevented by A dipping 
into sand — if A should be overcharged with air and 
smoke, the superabundance will pass away by the 
pipe G — which may be of any kind of metal, as no 
possible danger of flame can be apprehended. It 
will be evident that there is the same danger of 
explosion here, as in the .case of Dr.. Arnott’s 
stove ; therefore attention to fuel is requisite. 

Joyce and Harper’s Stove is constructed upon a 
different principle alttgethcr. Here Uie air itself 
which passes from the fire, together with all the 
smoke and fames arising with it, escaping into the 
apartment. (Fig.2) A is a cylindrical fire-place, made 
of sheet iron. This may be entirely left out ; the 
outer case, which is also of sheet iron answering 
every purpose, but it is put for the sake of safety, 
for if there were but one case to contain the fire, it 
is evident that it would often become red hot, to the 
danger of the articles around. B is a perArated 
Iron conical tube penetrating into the fire, and 
admitting air to it by a register atC, which is moved 
by the handle E. The cover lifts off for the admis- 
sion of fuel. The fire being lighted and the cover 
put on, the quantity of aiij to be admitted is 
regulated by E. It is decomposed by the burning 
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fad, and escapes along with the fames of that 
through the apertures at D into the apartment 
If the remarks we have before made, as to fuels for 
stoves be well placed there, they are doubly neces- 
sary to be observed here ; not that there is any 
dangpr of^ explosion, for there is no accumulation 
takes place, but as every emanation from the fire 
escapes into the apartment, we must be especially 
careful not to burn what produces noxious efilavia ; 
and the impossibility of finding any other, renders 
Joyce’s stove useless for general purposes. Coke 
and cinders there is not a sufficiency of draught to 
burn; coals and wood yield smoke, which is 
evidently not to be tolerated in apartments ; and 
charcoal produces carbonic acid gas, one of the 
most deleterious gases, and one of the most invi- 
dious in its action upon the animal economy ; this 
is the material however employed ; and these 
stoves may therefore very truly be designated 
choking stoves, suffocating apparatus, &c. It is 
said that the clmrcoal is prepared in such a way 
that the carbonic acid gas is absorbed by the added 
material as soon as formed ; but the chemist knows 
that there is no such material can 'be used, which 
at the same time admit the charcoal to retain its 
combustibility and appearance. Fig. 5 shows a 
section of the register for the admission of air to 
each stove, it consists of two plates of brass, 
sliding centrically over each other. 


ON THE COLORS OF NATURAL 
BODIES. 

(Bestmedfrom paye 288, and concluded,) 

In all colored solids and fluids in which the trans- 
mitted light has a specific color, the particles of the 
body have absorbed all the rays which constitute 
the complementary color, detaining sometimes all 
the rays of a certain definite refranglbility, a por- 
tion of the rays of other refrangibililies, and allow- 
ing other rays to escape entirely free from absorp- 
tion ; all the rays thus stopped will form by their 
union a particular compound color, which will be 
exactly complementary to the color of the trans- 
mitted rays. 

In hlack bodies, such as coalf all the rays 
which enter their substance are absorbed ; and hence 
we see the reason why such bodies are more easily 
"heated and infiamed by the action of the luminous 
rays. The influence exercised by heat and cooling 
upon the absorptive power of bodies furnishes an 
additional support to the preceding views. 

Before concluding this chapter, we may mention 
a few curious facts relative to white opacity, black* 
opacity, and color, as exhibited by some peculiar 
substances. 

1st, Tabasheer, whose r^ractive power is 1.111, 
between air and w'lter, is a siUcioiis concretion found 
in the joints of the bamboo. The finest varieties 
reflect a delicate azure color, and transmit a straw- 
yellow tint, which is complementary to the azure. 
When it is slightly whetted with a wet needle or pin, 
the wet spot instantly becomes milk white and 
opaque* The application of a greater quantity of 
water restores its transparency. 

2(ily, JThe cameleon mineral is a solid substance 
made by beating the pure oxide of manganese with 
potash. When it is dissolved in a little warm 
water* the solution changes from green to blue and 
purple^ the last descending in the order of the rings, 
as if the particles bqpame smaller* 


3dly, A mixture or oil of sweet almonds with 
soap and sulphuric acid is,according toM. Claubry, 
first yellow then orange^ red^ and In passing 

from the orange^ to the red, the mixture appeam 
almost black* 

4thly, If, in place of oil of almonds, in the pre- 
ceding experiment, we employ oil obtained fron^ 
alcohol heated with chlorine, the colors of the mix- 
ture will be pale yellow, orange, black, red, violet, 
and beautiful blue, 

5thly, Tincture of iumsoh, after having oeen a 
considerable time shut up in a bottle, has an orange 
color ; but when the bottle is opened and the fluid 
shaken, it becomes in a few minutes red, and then 
violet-blue* 

Gthly, A solution of hamaiine in water contain- 
^itig some drops of acetic acid is a greenish yellow. 
When introduced into a tube containing mercury, 
and heated by surrounding it with a hot iron, it 
assumes the various colors of yellow, orange, red, 
and pwple, and returns gradually to its primitive 
tint. 

7thly, Several of the metallic oxides exhibit a 
temporary change of color by heat, and resume their 
original color by cooling. M. Chevreul observed,, 
that when indigo, spread upon paper, is volatilised, 
its color passes into a very brilliant poppy-red. 
The yellow phosphate of lead grows green when hot. 

Sthly, One of the most remarkable facts, how- 
ever, is that discovered by M. Tbenard. He found, 
that phosphorus, purified by repeated distillations, 
though naturally of a whitish yellow color when 
allowed to cool slowly, heoame absolutely black when 
thrown melted into cold water. Upon touching 
some little globules that still remained yellow and 
liquid when be was repeating tins experiment, M. 
Biot found that they instantly became solid and 
black. 


DICTIONARY OF ARTS AND 
SCIENCES.* 

Thb Editor and Proprietor of this Magazine have 
undertaken the above work, to supply what they, 
consider has been long and much wanted by the 
artizau, student, and general reader, namely, a 
cheap work of reference, explanatory of the terms, 
apparatus, instruments, materials and processes 
employed in all the Mechanical Arts and Experi- 
mental Sciences. The present Dictionary includes 
Architecture, Civil Engineering, Practical Me- 
chanics, Chemistry, Manufacturing Processes, the 
Mathematics, Fine Arts, and the whole range of 
Natm'al Philosophy ; each word and instrument 
is explained in easy language, and wlien necessary 
illustrated by a wood-cut. It woul^ ill become the 
Editor to eulogise his own production, but he trusts 
that be may be allowed to give a sample of the 
work, more especially as it will afford him an oppor- 
tunity of describing some instruments which 
have not appeared in the Magazine. To do this 
fairly, he will take a word or two on each important 
subject:— 

** Absolute Number. In algebra that term in 
an equation which is completely known, and which 
is equal to all the other terms taken together. In 
Ihe equation a? + 5 y 2 30. The 30 is the abso- 
lute number. 

* This work is now publishing lu Weekly Numbers at 1)(1. 
and Monthly Parts at Td,; each part containing about 60 well 
executed wood cuts. 'I’he whole printed In the best roanner, 
and will be completed in 10, or at most 12 Monthly Parts. 
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Acanthus. In architecture, nn ornament 
vhich resembles the leaves of a plant so called. It 
IS used in the capitals of the Corinthian and Com- 
potsite orders, and is to have been introduced 
into the former by Callimachus, an Athenian 
architect, who was struck with the beauty of the 
leaves sunouivling a basket, which, covered with a 
tile, had been left so near the plant that the leaves 
had grow a over it. 


* 


The preceding cut shows the plant in its grow- 
ing state ; the following represents the front and 
side views of the le 2 ^ as an architectural ornament. 




** ABolipile. a ball or vessel in which water 
can be converted into steam, and which allowing the 
steam to escape by two opposite orifices, by pipes 
connected with it, communicates motion to the ball. 
It was invented by Hero, and is the origin of that 
mighty instrument, the steam engine. 

** A is a cauldron in which water is heated. The 
steam ascends through B an4 C into the ball D, 
escaping by the orifices E E ; of course the boll 
must be supported in such a manner upon the pipes 
C B ^ to hare freedom of motion around them, as 
an axis, yet that this part shall ^e steam tight. 



** A philosoplifcnl toy is made under this name : 
it consists of a small ball of metal, with an 
exceedingly narrow tube and orifice— >thia ball is 
filled with spirits of wine. It is made to boil rapidly 
by a spirit lamp held beneath it ; the steam will of 
course rush out, sometimes to the distanee of <2 or 
3 feet, and this being set fire to produced a long 
and beautiful jet of flame. 



** A ball of this description is sometimes mounted 
on four wheels, which bear also the spirit lamp. If 
the ball be filled with water, and this made to boil, 
the steam will, if directed into tke air at the back 
of the carriage, by its counter-action, impel the 
whole along the table, forming the first and simplest 
steam locomotive carriage. 



** An instrument similar to the above, but on a 
large scale, is used occasionally as a beUows, to 
increase the draught of a steam-engine furnace $ 
also the alcoholic blow-pipe is upon a similar 
construction. ^ 

** Air Stove. An inclosed fire-place, so con- 
structed as to admit a stream of air to pass round it, 
or through it; and this impinging upon heated 
surfaces is rarefied, carried upwards, and warms the 
apartment. There are numberless modifications of 
this principle, but they gU may be reduced to two. 
Pirst, such as admit the air play against metal, 
which is heated by a direct fire. The second pass 
the stream of air through a cylinder of steam. The 
following cut represents one of the first kind, seen 
both iu elevation and in detail 



** A is a square cast-iron box, closed at top, and 
open only at the bars at bottom, to let out tlic 
ashes ; and let in the stream of air that keeps up 
the combustion. Opening also in front withiji door 
to supply fuel, and having a pipe C as d chimney. 
B is a cast-iron case, entirely surrounding A. There 
is a drawer below to catch the ashes. ThO air 
enters at bottom between the two cases ; it passes 
upwards, touching the outside of A, and fhereby 
booming heated, escapes thtough the top E, whei^ 
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is ft register to regulate tlie draught of air required 
to heat the apartment, as there is also iu the front 
of D to regulate that appertaining to the fire. If 
it be required to warm an apartment distant from 
that in which the stove is placed, a pipe is affixed 
to the top of the stove, instead of the register, and 
this pipe carried to the required situation. 

** ^THRioscOFB is an instrument invented by 
Professor Leslie, on the principle of the differentied 
thermometer, to indicate cold pulsations of the air, 
nudVhich Dr. Brewster says is so delicate, that the 
liquor in the stem rises and falls with every passing 
cloud. The annexed ent (No. 1 ,) is a representation 
of tlm original instrument. The cut, (No. 2,) is a 
simplification of it as proposed by Dr. Brewster. 
No. 1 consists of a metallic cup, of the shape given, 
and made of thin brass or silver, polished on the 
inside, and from 2 to 4 inches diameter. In the 
focus of this is placed one of the balls of a differential 
thermometer, the diameter of which ball is equal to 
one-third that of the cup. The other ball is bent 
so as to be as much as possible out of the way, 
that it may not be subject to a lilm influence, a lid 
of metal is put over the cup, and only removed 
when an experiment is to be made, The scale may 
extend 60 or 70** above zero, and about 15^ below it. 



** Fig. 2 ia the same, as to the cup, cover, and 
sentient baU, but the tube is straight, and the 
second ball is inclosed in the foot of it. When 
used, the instrument is to be placed a few feet above 
the earth, that it may not be affected by terres- 
trisl radiation. It may also be remarked, that this 
instrument would be of much more general applica- 
tion, if it were fixed upon an axis, or had a joint 
near the foot, that* it might be directed to any 
particular part of the heavens, and not confined to 
a perpendicular Impulse, lyi at present.” 


PEEPARA.TION OFfPEATHERS. 

Feathers constitute the subject of the manufacture 
of the Plumassier, a name given by the French 
(and also the English) to the artizan who prepares 
the feathers of certain birds for ornaments to the 
toilette of ladies and for military men, and to him 
alsp who combines the feathers in various forms. 
We sllftU content ourselves with describing the 
method of preparing ostrich feathers, as most 
others are prepared in the same way. 

Several qualities are distmgnished in the feathers 
of the ostrich ; those of the male, in particular, are 
whiter and more Seautiful. Those upon the back 


and above the wings are preferred ; next, those or 
the wings, and lastly, of the tail. The down is 
merely the feathers of the other parts of the body, 
which vary in length from 4 to 14 Inches, lliis 
down is black in the males, and grey in the females. 
The finest white feathers of the female have always 
their ends a little greyish, which lessons their lustre, 
and lowers their price. These feathers are imported 
from Algiers, Tunis, Alexandria, Madagascar, and 
Senegal ; this being the order of their vslne. 

The aeouririff process is thus performed:— 4 
ounces of white soap, cut small, are dissolved in 
4 pounds of water, moderately hot, in a large barin ; 
and the solution is made into a lather by beating 
with rods. Two bundles of the feathers, tied with 
packthread, are then introduced, and are rubbed 
well with the hands for five or six minutes. After 
this soaping they are washed in dear water, as hot 
as the hand can bear. 

The whitening or blesudiing is performed by three 
successive operations, 

1. They are immersed in hot water mixed with . 
Spanish white, and well agitated in it ; after which 
they are washed in three waters in succession. 

2. The feathers are aznred in cold water contain- 
ing a little indigo tied up in a fine cloth4 They 
should be passed quickly through this bath. 

3. They are sulphured in the same way as straw 
hats are ; they are then dried by hanging upon 
cords, when they must be well shaken from time to 
time to open the fibres. 

The ribs are scraped i^th a bit of glass cut cir- 
cularly, in order to render them more pliant. By 
drawing the edge of a blunt knife over the filaments 
they assume the curly form so much admired. The 
hairs of a dingy color are dyed black. For 20 pounds 
of feathers, a strong decoction is made of 25 pounds 
of logwood in a proper quanrity of water. After 
boiling it for 6 hours, the wood is taken out, 3 
pounds of copperas are thrown in ; and, after con- 
tinuing the ebullition for 15 or 20 minutes, the 
copper is taken firom the fire. The feathers are 
then immersed by handfuls, thoroughly soaked, and 
worked about ; and left in for two or three days. 
They are next cleansed in a very weak alkaline lye, 
and soaped three several times. When they feel 
very soft to the touch, they must be rinsed in cold 
water, and afterwards dried. White feathers aro 
very difficult to dye a beautiful black. The acetate 
of iron is said to adswer better than the sulphate, 
as a mordant. 

For dyeing other colors, the festher should be 
previously well bleached by the action of the sun 
and the dew ; the end of the tube being cut sharp 
like a tooth-pick, and the feathers being planted 
singly in the grass. After fifteen days’ exposure, 
they are cleared with soap as above described. 

Rose color or pink, is given with safflower and 
lemon juice. 

red, by a boiling hot bath of Brazil wood, 
after aluming. 

Crimson. The above deep red feathers''iEure passed 
through a hath of cudbear. 

Prune de Monsieur, The deep red is passed 
through an alkaline bath. 

Sluee <if every shade, are dyed with the indigo vat. 
\ Yellow i after aluming, with a bath of turmeric 
or weld. 

Other tints may be obtidned by a mixture of the 
above dyes. 

Feathers have some more useful employments 
than the decoration of the heads of women qnd 
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soldiers. In one case, they supply us with a soft 
elastic down on which we can repose our wearied 
firames, and enjoy sweet slumbers. Such are called 
h^d feathers. Others are employed for writing, 
and these are called quilla. 

Goose feathers are most esteemed for beds, and 
they are best when plucked from the living bird, 
which is done thrice a year, in spring, midsummer, 
and the beginning of harvest. The qualities sought 
for in bed feathers, are softness, elasticity, lightness, 
and warmth. Their only preparation when cleanly 
gathered are a slight beating to clear away the loose 
matter, but for this purpose they must be first well 
dried either by the sun or a stove. Bleaching with 
lime water is a bad thing, as they can never he freed 
from white dust afterwards. 

The feathers of the eider duck, arms moUmimaf 
called eider down, possesses in a superior degree 
all the good qualities of goose down. It is used 
only as a covering to beds, and never should be 
slept upon, as it thereby loses its elasticity. 

QiiilU for writing. These consist usually of the 
feathers plucked out of the wings of geese. Dutch 
quills have been highly esteemed, as the Dutch were 
the first who hit upon the art of preparing them 
well, by clearing them both inside and outside from 
a fatty humour with which they are naturally im- 
pregnated, and which prevents the ink from flowing 
freely along the pens made with them. The Dutch 
for a long time employed hot cinders or ashes to 
attain this end ; and their secret was preserved very 
carefully, but it at length J;ranspired, and the process 
was then improved. A bath of very fine sand must 
be kept constantly at a suitable temperature, which 
is about 140^ Fab. ; into this, the quill end of the 
feather must be plunged, and left in it a few in- 
stants. On taking them out they must be strongly 
rubbed with a piece of flannel, after which they are 
found to be white and transparent. Both carbonate 
of potash in solution and dilute sulphuric acid have 
been tried to effect the same end, but without 
success. The yellow tint which gives quills tlie air 
of age, is produced by dipping them for a little in 
dilute muriatic acid, and tlien making them perfectly 
dry. But this process must be preceded by the sand- 
bath operation. The above is the French process. 

Quills are dressed by the London dealers in two 
ways ; by the one, they remain of their natural 
color ; by the other, they acquire a yellow tint. 
The former is called the Dutch method, and the 
principal workman is called a Dutcher. He sits 
before a smalViStove fire, into which he thrusts the 
barrel of the quill for about a second, tlien lays its 
root quickly below his blunt-ed^ed knife called a 
hook, and premising this firmly with the left hand, 
draws the quill briskly through with bis right. The 
bed on which the quill is laid to receive this pressure 
is called the plate. It is a rectangular smooth lump 
of iron, about 3 inches long, broad, and 2^ thick, 
which is heated on his stove to about the 350th^ F. 
The hook is a ruler of about 15 inches in length, 
somewhat like the patten-makers’ knife, its fulcrum 
being formed at the one end by a hook and staple, 
and the power of pressure being applied by the 
hand at the other end. The quill, rendered soft 
and elastic by the heat, endures the strong scraping 
action of the tool, and thus gets stripped of its 
opaque outer membrane, without hazard of being 
split. A skilfiU workman can pass 2000 quills 
through his hands in a day of 10 hours. 

They are next cleaned by being scrubbed by a 
woman with a piece of rough dog-fish skiu, and 


finally tied up by a man in one quarter pf hundred 
bundles. 

' In another mode of dressing quills, they arc 
steeped a night in decoction of turmeric, to stain 
them yellow ; taken out and dried in warm sand 
contained in a pot, then scraped by the Dutcher os 
above described. The first are reckoned to make 
the best pens, though the second may appear more 
beautiful. 

Crow quills for draughtsmen, as well as swan 
quills, are prepared in the same way. The quills 
plucked from well-fed living birds have most elas- 
ticity, and are least subject to be moth-eaten. The 
best are those plucked, or which are spontaneously 
cast in the month of May or June, because they 
are then fully ripe. In the goose’s wing the five 
exterior featliers only are valuable for writing. 
The first is the hardest and roundest of all, but the 
shortest. The next two are the best of the five. 
They are sorted into those of the right and the left 
wing, which are differently bent. The heaviest 
quills are, generally speaking, the best. Lately, 
steaming for fqnr hours has been proposed as a 
good preparation. 


GENERAL EFFECTS OF HEAT. 

(Resumed from page 301, and concluded,) 

SpeciJiCiJfeat — Different bodies ai\, differently 
susceptible of the effects of heat. To produce a 
given change of temperature in sons^. requires a 
greater supply of heat than in others. Thus, tn 
raise water from the temperature of 50^ to the tem- 
perature of 60°, will require a fire of given intensity 
to act upon it about thirty times as long as to raise 
the same weight of mercury through the same range 
of temperature. In the same manner, if various 
other bodies be submitted to a like experiment, it 
will be found tbat to produce the same change of 
temperature on the sau]!^ weiglits of each, will re- 
quire the action of the same fire for a different length 
of time. 

The quantities of heat necessary to produce the 
same change of temperdcure, in equal weights of 
different bodies are therefore ^called the specific 
heats of these bodies. If 1000 express the specific 
heat of pure water, or the quantity of heat necessai^ 
to raise a given weight of pure water through 1 , 
then 32 will express the specific heat of mercury, 
or the quantity of heat necessary to raise the same 
weight of mercury through 1°; 70 will express 
the specific heat of tin ; 80 of silver ; 110 of iron y 
and so on. The specific heat furnishes another 
physical character by which, bodies, whether sim- 
ple or compound, of different kinds, may be dis- 
tinguished. 

The specific heat of the same body is cliangeable 
with its density. general, as»the density is in- 
creased, the specific heat is diminished. Now, if 
the speciOc heat of a body be diminished, since a 
less quantity of heat will then raise it through 1° of 
temperature, the quantity of heat which it actually 
contains will make it hotter when it is rendered 
more dense and colder when it is rendered more rare. 

Hence we find, that when certain metals are ham- 
mered, so as to increase their density, they betome 
hotter, and sometimes become red-hot. 

It air be squeezed into a small compass, it be- 
comes so hot as to ignite tinder ; and the discharge 
of an air-gun is said to be accompanied by a flash 
of light in the dark, C 
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Oa the other hand, if air expand into an enlarged 
space, it becomes colder. Hence, in the upper re- 
gions of the atmosphere, where the air is not com- 
pressed, its temperature, is much reduced, and the 
cold becomes so great ai to cause, on high moun- 
taifis, perpetual snow. 

The specific heats of compounds frequently differ 
much from those of the constituents. If the specific 
heat of bodies be greatly diminished by their com- 
bination, then the quantity of heat which they con- 
tain will render the compound mucli hotter than the 
•components before the combination took place. If, 
on the other hand, the specific heat of the com- 
pound be greater than that of the components, then 
the compound will be colder, because the heat 
which it contain^ will be insufficient to sustain the 
same temperature. 

Hence we invariably find that chemical combi- 
nation produces a change of temperature. In some 
•cases cold is produced, but in most cases a consi- 
derable increase of temperature is the result. 

Propagation of Heat is propagated 

through space in two ways. Fi^t, by radiation, 
.which is apparently independent of the presence of 
matter ; and, secondly, by conduction, — a word 
which expresses the passage of heat from particle to 
particle of a mass of matter. 

Radiation. — ^The principal properties of heat are 
80 nearly identical with those of lif^h^ that the 
supposition that heat is obscure lignt is counte- 
nanced by stjrong probabilities. Heat proceeds in 
straight from the points whence it emanates, 
diverging in every direction. These lines are called 
rays of heat, and the process is called radiation. 
Heat radiates through certain bodies which are 
transparent to it, as glass is to light. It passes 
freely through air or gas : it also passes through a 
vacuum ; and, therefore, its propagation by radiation 
docs not depend on the presence of matter. In- 
deed the great velocity with which it is propagated 
by radiation proves that if docs not proceed by 
transmission from particle to particle. 

The rays of heat are refiected and refracted ac- 
cording to the same laws as those of light. They 
are collected in f<A:i, by concave mirrors and by 
convex lenses. These undergo polarisation, both 
by refiection and refraction in the same manner as 
rays of light. They are subject to all the compli- 
cated phenomena of double refraction by certain 
crystals in the same manner exactly as rays of light. 

Certain bodies possess imperfect transparency to 
heat : such oodics transmit a portion of the heat 
which impinges on them, and absorb the remainder, 
— ^the portions which t]^ey absorb raising their tern- : 
perature. 

Surfaces also possess the power of reflecting heat 
in different degrees. They Reflect a greater or less 
portion of tlie hea^, incident on them, absorbing the 
remainder. The powejr of trainsinission, absorption, 
and refiection, vary according to the nature of the 
body and state of its surface, with respect to 
smoothness, roughness, and color. 

Bays of heat, like those of light, are differently 
refrangible, and the average refrangibility of calo- 
rific raya is less than that of luminous rays. 

Cindugtion. — When a body at a high temperature, 
as the flume of a lamp or fire, is placed in contact 
with the surface of a solid, the particles immediately 
in contact with the source of heat receive Si elevated 
temperature. These communicate heat to the 
contiguous particles,) and these again to particles 
more remote. Thus the increased temperature 


gradually transmitted through the dimensions of 
the body, until tlie whole mass in contact with the 
source of heat has attained the temperature of the 
body in contact with it. 

Different substances exhibit different degrees of 
facility in transmitting heat through tiieir dimensions 
in this manner. In some the temperature spreads 
with rapidity, audan equUihrium is soon established 
between the body receiving heat and the body 
imparting it. Such substances are said to be good 
conductors of heat. Metals in general are instances 
of this. Earths and woods are bad conductors; 
and soft, porous, or spungy substances, still worse. 

Relations qf Heat and Light, Incandescence.*^ 
When the temperature of a body has been raised to 
^ a certain extent, by the application of any source of 
'heat, it is observed to become luminous, so as to 
be visible in the absence of other light, and to render 
objects around it visible. Thus, a piece of iron, by 
the application of heat, will at first emit a dull red 
light, and will become more luminous as its tempe- 
rature is raised, until the red light is converted to a 
clear white one, and the iron is said to be white-hot. 
This process, by which a body becomes luminous 
by tlic increase of its temperature, is called incan- 
descence. 

There is reason to believe that all bodies begin to 
be luminous when heated to the same temperature. 

The degree of heat of incandescent bodies is dis- 
tinguished by their color : the lowest incandescent 
heat is a red heat ; next the orange heat, the yellow 
heat, and the greatest a vfhite heat. 

The heating power of rays of light varies with 
their color ; in general, those of the lightest color 
having the most heating power. Thus, yellow light 
has a greater calorific power tlian green, and green 
than blue. 

Hence the absorption of heat from the same light 
depends on the color of the absorbing bodies. 
Those of a dark color absorb more heat than those 
of a light color, because the former reflect the least 
calorific rays. 

Cofnbustion, — ^Tbere are several substances which 
when heated to a certain temperature acquire a 
strong affinity for oxygen gas; and when this 
elevation of temperature takes placeman atmosphere 
of oxygen, or in ordinary atmospheric air, the oxygen 
rapidly combines with the heated body, and in the 
combination so great a quantity of heat is evolved 
that light and fiame are produced. This process is 
called combustion. Combustion is therefore a 
sudden chemical combination of some lubstance with 
oxygen, attended by the evolution of heat and light. 
The fiame of a caudle or lamp is an instance of this. 
The substance in the wick having its temperature 
raised in the first instance by the application of 
heat, forms a rapid combination with the oxygen 
of the atmosphere, and this combination is attended 
with the evolution of heat, which sustains the process 
of combustion. 

Flame is therefore gaseous matter rendered so hot 
as to be luminous. There are a few other substances 
besides oxygen, by combination with which light 
and heat may be evolved, and which may therefore 
produce combustion. These are the substances 
called in chemistry, chlorine, iodine, and bromine ; 
btit as they are not of common occurrence, the 
phenomenon of combustion attending them may be 
regarded rather as a subject of scientific inquiry 
than of practical recurrence. All ordinary cases of 
combustion are examples of comhinatioi^ of 
oxvsren with a combustible. * 
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Setisation (if Hent’^The senses which arc the 
first means by which we learn the presence of heat, 
are tlie most inaccurate means of estimating its 
quantity. An object feels warm, when it imparts 
heat to tts on tquchhigit; and one object feels 
warmer than another, when it imparts heat with 
more abundance or rapidity. On the other hand, 
on object /ee/a cold, when it abstracts heat from us 
on touching it; and. one object feels colder than 
another, when it abstracts more heat on being 
touched. 

Whatever imparts heat to us must have a higher 
temperature than our bodies, and whatever abstracts 
heat must have a lower temperature. Hence the 
sensation of heat or cold is relative to the 
temperature of the human body, and not dependent 
on the absolute temperature of the body which we 
touch. 

But a good conductor of heat at the same 
temperature will impart heat more freely, and 
abstract it more abundantly and rapidly, than a 
bad conductor. Hence a good conductor will feel 
hotter or colder than a bad conductor, though their 
actual temperatures be the same. A multitude of 
wrong notions respecting the temperature of objects 
which we touch arises from these circumstances. 

Sour(X8 qf Heat, — Tfmries of Heat, — The 
sources from which heat are derived are the 
following ; — 

I. Solar Light. 

II. Electricity. 

HI. The Condensation .of Vapour, and Solidifi- 
cation of Liquids. 

IV. Percussion, Compression, and Friction. 

V. Chemical Combination. 

VI. Animal Life. 

Two theories have been proposed respecting the 
nature of heat. \ 

1. Heat is regarded as an extremely subtle fiuid 
which pervades dl space, entering into combination 
in various proportions and quantities with bodies, 
and producing by this combination the effects of 
expansion, fluidity, vaporisation, and all the other 
phenomena. 

2. Heat is regarded as the effects of a certain 
vibration or oscillation produced either in the 
constituent molecules of bodies, or in a subtle 
imponderable fluid which pervades them. 


MIGRATION OF BUTTERFLIES. 

In a paper read by H. Schomburg to the Entomo- 
logical Society, on the migration of 'butterflies 
(Papilio), in British Guiana. ; Mr. S. detailed 
some curious q'acts relative to the great number of 
butterflies (of which he could distinguish three 
kinds) he had observed during his travels in British 
Guiana, at certain seasons. On one occasion when 
ascending the river Berbice, a flight of butterflies 
crossed the river from the plains, and all taking one 
course, viz., from the south-west to the north-east. 
From compntatioos he then made, he is convinced 
that in 9^ hours no less than 17,100 butterflies 
must have passed over a single spot, and that at 
least fifty-three hundreds of millions must have 
passed over him daring his day's journey. The 
caterpillars of these insects likewise abound in tne 
proper season, and create great devastation to the 
herbage on which they fe^. The tawny natives 
mix the caterpillars with flour, and make an excel- 
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lent bread, some of which Mr. S. has eaten ; ihvy 
likewise eat them mixed with the eggs of* the 
turtle. * 

The president then made some observations on 
the subject, and stated that migrations of a similar 
character had been noticed by Sir R. K. Porter, jn , 
South America, and Dr. Horsfield, in India. They 
have also been observed in Switzerland, and Mr. 
Westwood has witnessed a similar fact in England, 
after damp rainy weather. Mr. Gould, who has 
recently returned from Australia, stated that he had 
seen a small caterpillar in that country in greui 
numbers, covering a space of a mile and a h^ in 
extent — they always follow a fertile season, 4ind 
especially after rain, when they devour every herb 
within their reach, such as tobacco, and even the 
vineyards are sometimes damaged by them. They 
are preyed upon by hawks, Mr. Gould having seen 
500 on a plain at one time feeding off them. He 
has eaten those obtained from the gum trees when 
roasted, and states them to be good eating— they 
are partaken of by the natives. 

MISCELLANIES. 

Ink Prepared with Pntssian B/mc.— This sub- 
stance, so beautiful in color, which now rivals 
indigo, since it is used for dyeing silk and woollen, 
has not hitherto a proper solvent. The solvent 
employed is a* vegetable acid, possessing- a powerful 
discoloring property, — oxalic acid, which is the 
agent which effects the solution. In dt^er to pre- 
pare this ink, which is capable of taking the greatest 
variety of shades, from the deepest blue-black to 
the lightest coerulean blue, it is necessary to pound 
with care the coloring matter with a sixth part of 
crystallised oxalic acid mixed with a little water, so 
as to form it into a very fine mixture ; thefl to 
dilate it with rain water, slightly gammed. Tlie 
quanti^ of water added should be larger or smaller 
according to the shade r/^quired. When the solution 
is in the least degree concentrated the ink is of an 
extremely deep blue. Unfortunately this ink is 
not secure from the action of different chemical 
agents, such as pearl-ashes, The inventors, 
MM. Steha and Nash have, notwithstanding, taken 
out a patent for it. — Inventors^ Advocate, 

Action (f Sea^water on Glass, — At a meeting of 
the Philosophical Society of St. Andrew’s, on 
Monday, Sir David Brewster exhibited a bottle of 
wine from the Royal George, which had been 
exposed to the action of sea water. This bottle ho 
received from Mr. Lyell, of Kinnerdy, for the pur- 
pose of examining the remarkable decomposition of 
the glass produced by the action of salt water. 
The thin films of glass which covered the bottle 
like a silvery incrustraflon had all the properties of 
the brilliant scales of decomposed glass found in 
Italy, andproducei^.by nearly 2,600 years’ exposure 
to the elements. Upon a t'^reful examination of 
the surface of the bottle, Sir David found that the 
scales were throughout filled with veins like those 
of agate, and coincided with the lines in which the 
glass had been twisted in the mechanical operation 
of forming the bottle. The lines in which the cohe- 
sion of the particles of the glass was the least were 
the soonest discomposed by the action of tne sea 
water. This curious fact disclosed the cause of the 
similarlyiw^ved structure in the decomposed glasses 
of Greece and Rome. — Scotsman, 

file End.— Publiiihed by W« BauiAir* IL Paterno»t«t Row 
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THE OXY-HYDKOGEN MICROSCOPE. 

Thb oxy-hydrogcn microscope, so attractingly ex- 
hibited in the present day, and unquestionably me- 
riting all the encouragement that can possibly be 
bestowed, upon it by the promoters of rational 
instruction, may be considered as a modification 
of the solar, adapted to receive, and employ to the 
greatest advantage, the rays of an artificial light 
diverging from a central point, instead of the pa- 
rallel rays from the sun. In the year 182f, Dr. 
Birhbeek delivered two lectures on optical instru- 
ments at the London Mechanics' Institution ; in 
one of which he took occasion to delineate on a 
screen, by means of a large magic lantern, repre- 
sentations of magnified objects intensely illuminated 
by the light emitted during the combustion of lime 
by hydrogen and oxygen gases, and to indicate the 
practicability of applying successfully this method 
of illumination to tlie microscope. About the same 
time, also, Mr. Woodward instituted some experi- 
ments with the phantasmagoria, where the light was 
obtained in the same way. In the interval between 
that and the present time, various amateurs and 
artists have studiously exercised their talents in 
perfecting the several parts of the instrument, 
which, like the solar, assumes its name from the 
source whence the light requisite to its action 
derived. 

An oxy. hydrogen microscope may be defined to 
be an instrument adapted to throw ujiou a screen 
a correct and magnified ijpiage of any object, placed 
properly between the light and lens. Of all optical 
instruments it is the most simple ; the optical part 
consisting of but a single lens, or if more than one 
it is only because a single lens refracts the light 
unequally, and thereby occasions a distorted, as 
well as a colored image, as afterwards e.\plained. 

If we lake a common convex lens, as shown below, 
and place an object strongly illuminated before it, so 
that an image of it may be projected downwards, that 
image of it will be an inverted magnified, repre- 
sentation of the object. By a little consideration it 
will be evident, that all that portion of the light ema- 
nating from the object, which conduces to form the 
picture below, must pass through the aperture of 
the lens — the surplus rays 



being entirely obstructed and cut off. Now, in 
proportion as -the picture is enlarged, the avail- 
ablecportion of the light will be spread over a larger 
surface, and consequently the picthre will be more 


and more diluted. To remedy this defect, it would 
seem that you have only to extend the aperture of 
the lens by substituting: one of a greater diameter, 
which shall transmit an additional quantity of light ; 
but, by doing this, the following evils will arise : — 
1. The al)crration occasioned by the spherical 
figure of the lens will be greatly increased, and the 
image will be less defined 

li. The dispersion arising from Alie unequal re- 
frangibility of the light will produce a strong co- 
loring throughout the image. 

III. The abeiTution of the oblique pencils will 

cause indistinctness and color around the edg^ of 
the field of view. ' 

IV. The image being formed in a caustic curve, 
and not in a plane, it will not be distinct in all its 
parts on a fiat screen, with the same adjustment of 
the instrument. 

To correct these defects, it is necessary to have a 
combination of lenses rutber than one only ; and 
without enteiiug now into the theory of lenses, it is 
sufficient to stale that sucli a combin.itiou of them 
as the foUowing'^will he that best adapted to correct 
the three first, and as to tlie last, that of the imagy 



being equally clear and w'ell dcfincci''''ftnly when 
thrown upon a curved surface, it is necessary that 
one if not both of the lenses should be curved like 
the glasses used for a watch, as was explained in 
treating of camera obscura in No. 1, or else what is 
denominated the Codringlon lens, which consists of 
a sphere of glass or crystal with the e(|uatorial parts 
ground awav as follows ; — 



Thus, as to the magnifying power for a common 
instrument nothing is requisite but a plane convex 
glass, the flat side being turned towards the object. 
For a better apparatus a combination of two such 
glasses is requisite, and for one still better a Cod- 
rington lens—the focus or magnifying power being 
according to tlie field of view required, distance of 
screen, &c. 

This is supposing V a,Uhc light passes immediately 
from the burner to the object — but it is evident that 
the further light to* travel, ^he less intense it 
will shine upon any partifuilftr spot ; therefore it 
is advisable to condense the light upon the object, 
cither by means of a reflector behind the light, 
or else by a lens in front of it. Each method 
has its advocates. In the Figure on our front 
page we have represented both, and the whole 
section of the optical part of the instniment will 
be as depicted i»i Fig. 2 — in which it is Supposed 
that you look down upon the instrument, getting 
thereby j#view of the screws which regulate the 
focus of the condensing lens. A is the reflector ; 
B, the light ; C, the condensing lens ; D, the hole 
for the object ; E, the eye piede. 

The next consideration is the light and its ma- 
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nagemciit. The structure of that part of the appa- 
ratus which refers to this is seen in Fig. 1. OX 
HY represent two receivers for gas ; that for 
hydrogen, IIY — being twice the capacity of the 
other, that being the proportion in which the gases 
wilhbe required. To each of these receptacJes is a 
tube and stop-cock, to admit the gas into the small 
cylinder above them ; this cylinder is hollow, and 
filled with fine needles driven tightly in, so as to 
make a complete and safe oxy-hydrogen blow-pipe 
—the construction of several kinds of which we 
hav« long ago described. On the top of the cylinder 
is s\ewcd a cylindrical pict^e of lime, about 1 inch 
long and -J- an inch in diameter, having a hole bored 
through it, though this is by no means necessary, 
as the lime may |^e of any shape, and supported in 
any convenient manner. It is usually, however, 
made cylindrical that the distance between the blow- 
pipe jet and the lime may be always equal : and 
this is more especially convenient, because after a 
few minutes burning, a hole will be made in the 
lime, and the light thereby impaired — to prevent 
which, the rod which supports the 4ime is made to 
t|irn round by a screw underneath, that a fresh 
surface may always be ready, and with little trouble ; 
so also the part which supports the lime should be 
made to slip backwards and forwards in a slight 
degree. 

Such is the structure of the oxy-hydrogen micro- 
scope; its particular managetrient, as well as a 
remark or twi) on screens, we are obliged to defer 
till next week. 

PHEFARATION OF PIGMENTS. 
(Jiesu7ned from patje 280, and coticluded,) 
BLACK. 

Thb blacks used in ])ainting are generally made 
from animal or vegetable carbon ; but fossil black 
is occasionally employed, • 

Tvory Black is formed by calcining the jiariugs 
of that substance, left by the workmen's tools ; it 
is very deep in tone, and transparent. Bone black, 
carefully prepared, differs little from the last ; it is 
a little warmer in tone, and may be made quite 
brown, if the carbonizing ijs stopped ere it is com- 
pleted ; this brown is very transparent, but it must 
be ground in drying oil, or it will not dry. 

Charcoal black has less intensity than ivory or 
bone, and is less transparent ; and the tints it 
produces are rather blueish. It is prepared by 
calcining in a close vessel the shells and husks of 
peaches, apricots, nuts^ the cuttings of vines, and 
other young woods ; there is not much difference 
in the tints of these various sorts; that which 
grinds the finest, is to b6' preferred. In this 
respect, the prefer,puce is due to the Liege char- 
coal, wliich is easily giround ; Vt'nilst charcoal from 
peach stones, vines, {md most sorts of wood, are 
on account of their elasticity, difficult to reduce to 
the tenuity of the other colors. 

Liege black is prepared by calcining the above in 
a close crucible, and then washing it in boiling 
WP.ter,to carry off the soluble salts which it contains. 

ln^''a ^milar way is prepared the coffee black, 
fct>m the husks of coffee ; its properties are similar 
to the last. 

WHITE LEAD. 

The only white now used in oil painting, is a 
combination of ])ro?'oxide of lead and carbonic 
acid; it is called in chemistry the suh-carbonate 


of lead.'* From the various modes of preparing 
it, arises a very great diversity in the (jualities ; 
these are known by the names of ceruse. Hake 
white, krems white, and silver white. 

The ceruse made in Holland has long had the 
reputation of being the best in that class of whites. 

It is not a very clear white, and is therefore used 
chiefly in house painting, and in priming cloths for 
pictures : it is often mixed with chalk. The Ger- 
man ceruse contains a large proportion of the sul- 
phate of barytes, but the Dutch ceruse of the first 
quality is pure. 

Flake White is brighter than ceruse ; it would 
even ecpial that of krems, if proper care was em- 
ployed in its fabrication. It has the great advan- 
tage of not being liable to adulteration : it is called 
by the colormcn “ common white." 

These t^fro species of white are prepared by ex- 
posing plates of lead to the action of vinegar steam 
and carbonic acid. For this purpose, earthen ves- 
sels, either glazed or hard baked, are employed ; 
slips of wood are laid across these, and the lead in 
plates, or spiral forms, is placed upon them, so as 
not to touch the liquid which fills the bottoms of 
the vessels. These pots are then ranged in lines, 
close together, upon a bed of stable dung. Other 
lead being placed as tiles upon those pots, some 
planks are laid over them ; on these is placed 
another layer of dung, and on this another range of 
pots is placed, covered with lead in like maimer ; 
and thus it proceeds until the pile is six or eight 
feet high, as the localities ibay permit. To prcvt*nt 
the heat from becoming too powerful, openings are 
reserved in the layers, at proper distances, through 
the mass. These arc usually close, but opened 
occasionally to examine the temperature : when 
that is too high, a current of air is allowed to pass 
through, until the heat is brought down to the 
standard required, which should not exceed 100 
or 112*^ Fahr., at the most, unless it may be 
towards the close of the operation, when it is only 
required to dry the carbonate which has been 
formed. 

In about six weeks the pots are removed, and 
the lamimc which cover them have become hard 
flakes, which, without further preparation, is the 
flake white of commerce. The spirals are unrolled, 
and flakes of a smaller and more brittle nature are 
drawn from them. I’hesc arc ground in water, under 
horizontal grinders ; the produce is then washed, 
and allo\ved to settle ; the water is drii^ned off, until 
the deposit has acquired a thick consistency ; it is 
then put into couicA pots, and dried for use. 

This is the way in which the llollagidcrs prepare 
their ceruse. Its want of brightness at Ises from a 
small jiortion of the metal not being thoroughly 
oxidized, and also from the use of litter which 
throws out vapours, by which the oxide is darkened 
as it is formed. This disadvantage may be obviated 
by using moistened straw, or common tan, for the 
couches : the flakes will then have a brilliant 
whiteness. ** 

Krems While . — The addition of a substance to 
furnish carbonic acid is quite requisite in this jire- 
paration ; but the heat of a stove is substituted for 
tlTjit of stable dung. The leaden plates are exposed 
in this process to the united vapours of vinegar and 
carbonic acid gas in deal boxes, the bottoms of 
which are made secure from leakage by varnish, or 
some resinous liquid. The leaves of lead are about 
the thickness of the 12th of an inch, are arrant^cd* 
in a zig-zag form iftion lathe, supported by a stronger 



316 


MAGAZINE OF SCIENCE. 


piece of wood placed across the interior of the box. 
The leaves are isolated from each other, and distant 
from the surface of tlic vinegar about 3 inches. 

To produce the carbonic acid, the union of which 
is requisite in making white lead, a certain propor- 
tion of the lees of wine, or tartaric acid, is added to 
the vinegar. 

The boxes are then closed, and placed upon a 
square tube containing warm air. This is carried 
around the workshop, and brings the temperature 
up to 100*^ Fahr., but must not go beyond this 
point, otherwise the vinegar would evaporate too 
rapidly, and much of it would be lost. 

In about fifteen days the boxes may be opened, 
and if the process has been well conducted, a quan- 
tity of carbonate should bo collected equal to tlyj 
quantity of metal employed. ^ 

But as the white lead obtained by this operation 
has not the hardness of that obtained by the Dutch 
method, it need not be ground, and is made ex- 
tremely fine by a very sim]ile apparatus. This is 
.composed of a large bo\, divided into nine compart- 
ments, decreasing in depth ; the fiakes are put into 
the highest divi.Mon, being separated from the metal 
that has not been atticked; water is then turned 
on froiii a reservoir pl.;ced above the case, and the 
mass is well stirred with a sriek. The water soon 
flows over, arnl runs into the seennd division, then 
into the third, and .so on to the iiiath. 

Itis siqiposed tliat the ]»a. tides of white drawn 
off by the water are Hn^r in piupnrtion to the dis- 
tance they have been carried ; tlieretoie the deposits 
in the lowest divisions arc of the best quality. 
The divisions are then emptied of their contents 
into large vats ; the white subsides in a little time, 
and, when drained of its liquid, is put into porous 
earthen vases, the square shape of which it retains 
when dry. This drying takes place in the same 
stove where the metal was converted into white lead. 

Krems white is the brightest white that is used 
in oil : it has rather less body than flake white, 
because the particles arc much finer : an equal 
wciglvt of krems will cover a much greater space 
than flake white. When newdy prcjiarcd, it gives 
out a strong smell of vinegar. 

'J'he mode of making the white is quite different 
in 'this proee.^s from what it is in the methods just 
described. The ceruse is prepared very quickly, 
by forming a precipitate, with eikrbonic gas, in a 
supersaturated solution of protoxide of lead. This 
solution is f.reparcd by agitating, in a cold state, 
litharge and distilled vinegar ; ^'hen this mixture is 
sufficiently concentrated, it is passed through a , 
current of cilrbonic acid gas, w'hich unites wdth the 
greater portion of the dissolved oxide of lead; the 
precipitate is collected, w'ashed carefully, and then 
dried for use. The liquor floating on the top is 
vinegar, still holding in solution some prot-oxide of 
lead, which, being charged with more litharge, gives 
a similar precipitate, having lost nothing of its 
power. The carbonic acid employed is drawn from 
ignited charcoal, and, ere it is used in the solution, it 
is washed in a large quantity of water, by which 
means it deposits completely a quantity of ashes 
and oily hydrogen gas along with it, which wovld 
blacken the ceruse. ' 

White lead is used only in oil painting, and even 
then it becomes blackish; and would at length 
return to thq color of its dull metallic state, if it 
wqre not preserved by a couch of varnish from the 
action of hydro-sulphureous vapours, which float 
coDstantiy, more or less, in the atmosphere. 


White lead should, therefore, never be used in 
distemper painting. Luckily M. Thenard has found 
ont a method of restoring them to their original 
whiteness, though darkened by contact with hydro- 
sulphureous vapours. That eminent chemist was 
consulted some years ago n.pon the means of restor- 
ing to their original whiteness the black spots 
which had formed upon a valuable drawing, by the 
changing of the white lead. Ue had just terminated 
his experiments upon the oxygenated water, of 
which he was the discoverer. Among the various - ^ 
uses of that water, he had ascertained its povpr of 
instantly converting the eulphuret of lead int^ sul- 
phate of lead, which is white. He soon applied it 
practically ; and louchctl upon the black spots of 
the drawing with a pencil dippeeV in weakly oxyge- 
nated water, and immediately restored it to its pri- 
mitive state, without in the least altering the 
brownish tint of the paper. 

ORGAN STOPS. 

A COMPLETE organ lias usually three sets of keys, 
of which the middle one is for the great organ, 
the lowest for the choir oigan, and the uppermost 
(which seldom extends lower than F or G below 
middle C) for the hvwll. 

The principal stop.s in the great organ are, the 
d? apaaon^ smihti principal having becif originally so 
called, not by organ players, hist organ builders, 
who, finding it convenient to make rtiii., their stan- 
dard for tuning the stops by, (it being a mean 
between the diapasons and fifteenth sesquiallera, 
&c.) might give it that name. The diapasons may 
therefore be considered as the two unisons and 
foundation of the whole mixture, and must always 
he drawn, no other stops being to be ust*d williout 
being joined with them, thougli they may themselves 
he used alone, and each without the concurrence of 
the other, • 

The open diapn.son, so called from the pipes 
being open at the tops, is the l()ude.st of the two, 
but the bass jiipes heing^geiierally slow in speaking, 
it is usual, as well to assist it ip that respect, as to 
strengthen it, to join the stopt diapason with it, the 
pipes of which are generally stopt wdth wooden 
plugs at the tops, on which ucciount they arc softer 
toned, and but half the length of those of the open 
diapason. 

The principal is tuned an octave above the diapa- 
sons, and is occasionally joined to them, as well to 
strengthen, as to render them more brilliant. 

The twelfth, so called from being tuned twelve 
notes above the diapasons," (or a fifth to the prin- 
cipal) must never be drawn without the three fore- 
going stops, and als(t> the fifteenth with it, which 
being higher than the twelfth, tjie effect of the suc- 
cession of fifths, (^letwecn the principal and twelfth, 
which would be intolerablf' without the fifteenth 
above,) is thereby qualified, the octaves being greatly 
predominant, whilst at the same time the twelfth 
enriches the mixture, so that neither of these two 
stop's should be drawn without the otlier. 

.The sesquialtera which is a compound stop, con- 
sisting of 3, 4, or pipes, (according to tije size 
and scheme of the organ) to each note, tuned- in 
3rds, fiths, and 8ths, so that every note is a common 
chord ; to prevent any mischievous effect from 
which this stop must never be used without the five 
preceding stops, or at least the diapasons and prin- 
cipal to qualify it. This mixture is sufficient when- 
ever the full organ is directed to be used, and to 
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accompany the choral parts of services and anthems, 
in cathedrals. Where however the church or con- 
gregation is pretty large, tJie cliorus may be made 
one degree louder by drawing the mixture or 
furniture which also consists of two or more ranks 
of p*ipes, but shriller than those of the sesquialtera, 
so that it should only be used in addition to that 
stop. The next degree of augmentation is made by 
using the trumpet instead of the furniture. This 
stop, when it does not render the organ too power- 
ixC. for the voices, always improves as well as in- 
pre^es the chorus, as by being in unison with the 
v|iap^ons, it strengthens the foundation, and thereby 
qualifies the 3rds and 5ths in the sesquialtera, &c. 
by rendering them less predominant. 

So that there anay be five different kinds of the 
full organ used, viz., the sesquialtera (with the five 
preceding stops) — 2d, the furniture added to the 
sesquialtera. — 3rd, the trumpet added instead of the 
furniture. — 4th, the trumpet and furniture both 
added. — And 5th, the clarion added to the whole. 

The cornet is also a compound stop, having 
five pipes to a note, tuned sonf^cthing like the 
'sesquialtera; but as it is only a half, or treble 
stop, it ought never to be used in the full organ, 
hut only with the diapasons. Tt may be proper to 
mention, that when the trumpet is used as imitative 
of the real trumpet, it is then only joined with the 
diapasons. ' ^ . 

The choir org#n, (vulgarly called the chair organ) 
usually cttrb\sts of the following stops, viz. 

The stopt diapasons, which for want of an open 
diapason to draw with it (the bass pipes of which are 
too large and powerful for a choir organ), may be 
joined with the dulciana, which, though the pipes 
are also open, and in unison with it, is yet much 
smaller and softer than the open diapason ; it is 
however seldom carried down lower than the gamut. 
This stop (us its name implies) has a peculiar 
sweetness of tone, and niuy^be used quite alone. 

The flute of which the pipes are stopt, and in 
unison with the principal, but softer. This is also 
frequently used alone, (as an imitation of the cuin- 
inoii flute or flageolet) but is more properly joined 
with the diapason, which two stops (with the dul- 
ciunaat pleasure) are the proper accompaniment 
in solo or verse parts of anthems, the principal 
being too loud for that purpose, except when the 
voices are unsteady, and require to be led. 

The bassoon, which is in unison with the diapa- 
son, and dulciana, with which only it must be 
joined, when used us a fancy stop in voluntaries. 

Some organs have a vox humane, or creinona, or 
cromhorn, us it is sometimes called, instead of if 
bassoon, which stops should only be used with the 
diapason, (with which they, are also in unison) and 
not in the full choir organ, as the bassoon may ; the 
bass of the other tWo bidng ve^^;^ugliaud disagreeable. 

'J"he only stops the organ remaining to be 
described, is the swell, the usual stops in which are 
the two diapasons, which when used alone produce 
much the same eH’ect as the dulciana in the choir 
organ ; they are therefore generally joined at least 
with the principal. The most beautiful stops how- 
ever in the swell are the hautboy and trumpet, 
which ’being in unison together, may be u&ed 
' either singly or both together, but always with the 
diapasons. To the whole of which may be added 
the cornet, which altogether makes what is called 
the full swell. ^ 

Having now described the several stops of the or- 
gan, it may not be amiss to observe, that the trum- 


pet, clarion, bassoon, hautboy, vox humane, and 
Cremona, are called reed stops, on account of the 
wind passing into them through a small brass tube, 
(called the reed,) to which is fixed a thin piece of 
brass, called the tongue, by the vibration of which 
their peculiarity of tone is occasioned. 


INFINITE DIVISIBILITY OF MATTER. 

Obskkvation and experience prove that all bodies 
of sensible magnitude, even the most solid, consist of 
parts which are separable. To the practical subdi- 
division of matter there seems to be no assignable 
limit. N umerous examples of the division of matter 
to a degree almost exceeding belief may be found 
^iii experimental inquiries instituted in physical 
seience ; the useful arts furnish many instances not 
less striking ; but, perhaps, the most conspicuous 
proofs which can be produced, of the extreme 
minuteness of which the parts of matter are suscep- 
tible, arise from the consideration of certain parts 
of the organised world. 

The relative places of stars in the heavens, as 
seen in the field of view of a telescope, are marked 
by fine lines of wire placed before the eye-glass, 
and wdiich cross each other at right angles. The 
stars appearing in the telescope as mere lucid points 
without sensible magnitude, it is necessary that the 
wires which mark their 'places should have a 
corresponding tenuity. But these ‘wires being 
magnified by the eye -glass would have rendered them 
inapplicable to this purpose, unless their real dimen 
aions were of a most uncommon dcgi-ee of minuteness. 

Newton succeeded in determining the thickness 
of very thin laminse of transparent substances by 
observing the (jolors which they reflect. A soap 
bubble is a thin shell of water, and is obser\ ed to 
reflect difleront colors from different parts of its 
surface. Immediately before the bubble bursts, a 
black spot may be observed near the top. At tliis pait 
the thickness has lieen proved not to exceed the 
2,500,0()0tli of an inch. 

The transparent wings of certain insects arc so 
attenuated in tlicir structure that 50,0U0 of them 
placed over each other would not form a pile a 
quarter of an inch in hciglit. 

Ill the manufactutc of embroidery it is necessary 
to obtain very fine gilt silver threads. To accomplish 
this, a cylindrical bar of silver, w'cighing 360 
ounces, is covered with about 2 ounces of gold. 
This gilt bar is then wire-drawn, until it is 
reduced to a thread so fine that 3400 feet 
of it w'eigh lesH than an ounce. The wire 
is then flattened by passing it between rollers under 
a severe pressure, a process miich increases 
its length, so that about 4000 feet shall weigh I 
ounce. Hence, one foot will weigh the lOOOtli 
part of an ounce. The proportion of the gold to 
the silver in the original bar was that of 2 to 3G0, 
or 1 to 180. Since the same proportion is preserved 
after the bar has been wire-drawn, it follows that 
the quantity of gold which covers one foot of tlie 
fine wire is the 1 80th part of the 4000th of an ounce ; 
that is, the 720,000th part of an ounce. 

The quantity of gold which covers one inch of 
^his wire will be twelve times less than that which 
covers one foot. Hence, this quantity will be the 
8,640,000th part of an ounce. If this inch be 
again divided into 100 equal parts, every part will 
be distinctly visible without the aid. of microscopes. 
The gold which covers this small but visible p<>rtipn 
is the 86i,000^)00th part of an ounce. But we 
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may proceed even further ; this portion of the wire 
may be viewed by a microscope which magnifies 
hOO timeSt so that the 500th part of it will become 
visible. In this manner, therefore, an ounce of gold 
may be divided into 432,000,000,000 parts. Each 
of these parts will possess all the characters and 
qualities which are found in the largest masses of 
the metal, It retains its solidity, the texture, and 
color, it resists the same agents, and enters into 
combination with the same substances. If the gilt 
wire be dipped in nitric acid, the silver within the 
coating will be dissolved, but the hollow tube of 
gold which surrounded it will still ctihere and 
remain suspended. 

The organised world offers still more remarkable 
examples of the inconceivable subtilty of matter. 

The blood which flows in the veins of animals i^ 
not, as it seems, an uniformly red liquid. It con- 
sists of small red globules, floating in a transparent 
fluid called serum. In different species globules 
differ both in figure and in magnitude. In man 
and all animals which suckle their young they are 
perfectly round or spherical. In birds and fishes 
they are of an oblong spheroidal form. In the 
human species, the diameter of the globules is about 
the 4OU0th of an inch. Hence it follows, that in a 
drop of blood which would remain suspended from 
the point of a fine needle, there must be aboit a 
million of globules. , 

Small as these globules are, the animal kingdom 
present beings whose wliole bodies are still more 
minute. Animalcules hyve been discovered, whose 
magnitude is such, that a million of them does not 
exceed the bulk of a grain of sand ; and yet each of 
these creatures is composed of members as curiously 
organised as those of the largest species ; they have 
life and spontaneous motion, and are endued with 
sense and instinct. In the liquids in which they 
live, they are obseived to move with astonishing 
speed and activity ; nor arc their motions blind 
and fortuitous, but evidently governed by choice, 
and directed to an end. They use food and drink, 
from which they derive nutrition, and are therefore 
famished with a digestive ujxparatus. 'Phey have 
great muscular power, and are furnished with limbs 
and muscles of strength and flexibility. They are 
susceptible of the same appetites, and obnoxious to 
the same passions, the gratification of which is 
attended with the same results as in our own 
species. Sjiallanzaiii observes, that certain animal- 
cules devour others so voraciously, that they fatten 
and become ffidolent and sluggish by over-feeding. 
After a meal of this kind, if tf’ey be confined in 
distilled water, so as to be deprived of all food, their 
condition bccdhics reduced ; they regain their spirit 
and activity, and amuse themselves in the pursuit 
of the more minute animals, which are supplied to 
them ; they swallow these without depriving them 
of life, for, by the aid of the microscope, the one has 
been observed moving within the body of the other. 
These singular appearances are not matters of idle 
and curious observation. They lead us to inquire 
w'hat parts are necessary to produce such results. 
Must we not conclude that these creatures have 
heart, arteries, veins, muscles, sinews, tendons, 
nerves, circulating fluids, and all the concomitant 
apparatus of a living organised body ? And if so, 
how inconceivably minute must those parts be ? If 
a globule of their blood bears the same proportion 
to their whole . bulk as a globule of our blood bears 
to qur magnitude, what powers of calculation can 
give an adequate notion of its mirviteness ? 


MIGRATORY FISH. 

Of all migrating animals, particular kinds of fishes 
make the longest journies, and in the greatest num- 
bers. The multiplication of the species, and the 
procuring of food, are the principal motives of the 
migration of Ashes. The salmon, a fish which 
makes regular migrations, frequents the northern 
regions alone. It is unknown in the Mediterranean 
sea, and in the rivers which fall into it both from 
Europe and Africa. It is found in some of tjip 
rivers of France that empty themselves into^.the 
ocean. Salmon are taken in the rivers of K^ts- 
clmtka, and appear as far north as Greenland,^ Sal- 
mon live both in the ocean and in fresh waters. 
For tlie purpose of depositing tjieir spawn, they 
quit the sea in the month of September, and ascend 
the rivers. So strong is the instinct of migrating, 
that they press up the rivers with amazing keenness, 
and scarcely any obstacle is sufficient to interrupt 
their progress. They spring, with great agility, 
over cataracts of several feet in height. In their 
leaps, tJiey sprifig straight up with a strong tremu- 
lous motion, and do not, as has been vulgarly siip^ 
po&cd, put their tails in their mouths. When they 
find a place which they think proper for depositing 
their eggs, the malts and female unite their labours 
in forming a convenient receptacle for the sjsawn in 
the sand, which is generally about eighteen intshes 
deep. In’tllishole the female deposits her eggs, 
and the male his milt, which they are said to cover 
carefully with their tails ; for, after spawning, their 
tails are deprived of skin. The eggs, whon not dis- 
turbed by violent floods, lie buried in the sand till 
the spring, and they are hatched about the end of 
March. The parents, however, after this important 
office has been performed, hasten back to the tea, 
in order to cleanse themselves, and to recover their 
strength. Toward the end of March, the young fry 
begin to appear, and they gradually increase in size 
till they acquire the length of four or five inches, 
and are then called smelts, or smoults. About the 
beginning of May, all the considerable rivers of 
Scotland are full of salmcfU-fry. After this period, 
they migrate to the sea. About the middle of June, 
the earliest of the fry begin to appear again in the 
rivers. At that time they are from twelve to six- 
teen inches long, and gradually augment, both in 
number and size, till about the end of July or the 
beginning of August, when they weigh from six to 
nine pounds. . This is a very rapid growth. lint a 
gentleman of credit at Warrington informed Mr- 
Pennant of a growth still more rapid. A salmon, 
•weighing seven pounds aiyl three-quarters, was 
taken on the 7tli day of February. It was marked 
on the back, fin, and tail, with scissars, and then 
turned into the river, l! was retaken on the 17th day 
of the following month of Mutch, and then it 
weighed seventeen phunds anf a half. The season 
for fishing salmon in the Tweed begins on the 30th 
of Novepiber, and ends on Old Michuelmus-day. 
In that single river, it is computed that no less than 
208,000, at a medium, are annually caught, which, 
together with the products of many other rivers on 
both sides of Scotland, not only alford a wholesome 
and palatable food to the inhabitants, but ^ornt no 
inconsiderable article of commerce. ^ 

Herrings are likewise actuated by the migrating 
principle. These fishes are chiefly confined to the 
northern and temperate regions of the globe. They 
frequent the highest latitudes^ and are sometimes 
found on the northern coasts of France. They ap- 
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pe&r iiv vast shoals on the coast of America, as far 
south as Carolina. In Chesapeak Bay there is an 
annual inundation of herrings*; and Mr. Catesby 
informs us, that they cover the shores in such 
amazing numbers as to become offensive to the in- 
habitants. The great winter rendezvous of the her- 
rings is within, or near, the Arctic Circle, where 
they remain several months, and acquire strength 
after being weakened by the fatigues of spawning, 
and of a long migration. * In these seas, insect food is 
i'"uch more abundant than in wanner latitudes. They 
beg^ their migration southward in the spring, and 
app^r off the Shetland islands in the months of 
Aprir and May. These, however, are only the 
forerunners of the immense shoal which arrives in 
June. Their approach is recognised by parti- 
cular signs, such as the appearance of certain fishes, 
the vast number of birds, as gannets or solan geese, 
w'hich follow the shoal to prey upon the herrings. 
But, when the main body arrives, its breadth and 
dej'.th are so great as to change the appearance of 
the ocean itself. The shoal is generally- divided 
into columns of five or six miles* in length, and 
/three or four in breadth. Their i>rogressive motion 
creates a kind of rippling or small undiilations in 
the water. They sometimes sink and disappear for 
ten or fifteen minutes, and then rise again toward 
the surface. When the sun shines, a variety of 
splendid and beautiful colors are refle,^jted from 
their bodies. Ijj their progress southward, the first 
interruptijjTi«they meet wirh is from the Shetland 
islands. Here the shoal divides into two branches. 
One bruiK’h skirts the eastern, and the other the 
western shores, and fill every bay and creek with 
their numbers. Those which proceed to the west 
from Shetland, after visiting the Hebrides, where 
the^grtat fishery is curried on, move on till they are 
again interrupted by the north of Ireland, which 
obliges them to divide a second time. One division 
takes to the west, where they arc scarcely perceived, 
being soon lost in the immensity of the Atlantic 
Ocean. The other division goes into the Irish Sea, 
and affords nourishment to many thousands of the 
human race. The chief ofiject of berrings migrating 
southward is to deposit their spawn in warmer aiid 
more shallow seas than those of the frigid zone. 
This instinct seems not* to be prompted by a 
scarcity of food ; for, when they arrive upon our 
coasts, they are fat and in fine condition; but, 
when returning to the oceau, they are weak and 
emaciated. They continue in perfection from the 
end of June to the beginning of winter, when they 
begin to deposit their spawn. The great stations 
of the herring fisheries^are off the Shetland and the'' 
western islands, and along the coast of Norfolk. 

Beside salmons and hemngs, there are many 
fishes which observe a regular migration, as mack- 
erels, lampreys, {lilchards, &c.^ About the middle 
of July, the pilchard^ which are a species of her- 
rings, though smaller, appear in vast shoals off the 
coasts of Cornwall. When winter approaches, like 
the herrings, they retire to the Arctic seas. Though 
so nearly allied to the herring, it is not incurious to 
remark, that the pilchards, in their migration for 
the purpose of spanning, choose a warmer latitude ; 
for,^o^ the coasts of Britain, the great shoals never 
appear farther north than the county of Cornwall 
and the Scilly islands. 

(Tojbe continued.) 


REMARKS ON COMETS. 

1. Whether do comets shine with their own native 
light, or derive their light from the sun ? — This is a 
question about which there have been different 
opinions, and at the present moment it may be con- 
sidered as still undetermined, though the probability 
is, that in general, they derive their light from tlie 
same source as the planets. It appears to have been 
the opinion of both Schroeter and Herschel, that 
the comet of 1811 shone by inherent light ; and the 
rapid variations which have been observed in the 
brightness of the nucleus, and the coruscations of 
the tail, are considered by some as inexplicable on 
any other hypothesis. It is likewise supposed that 
certain phenomena which have been observed in the 
the case of faint and rarefied comets tend to corro- 
borate the* same position. For example. Sir J. 
Herschel, on September 23rd, 1832, saw a small 
group of stars of the 16th and J7th magnitude 
through the comet of Biela. Though tliis group 
.could have been effa(;ed by the most trifling fog, 
yet they were visible through a thickness of more 
than 50,000 miles of cometary matter ; and there- 
fore it is supposed scarcely credible that so trans. 
parent a material, affording a free passage to Die 
light of such minute stars, could be capable of ar- 
resting and reflecting to us the solar rays. On the 
other hand, it has been objected to this opinion, 
that comets have apj)ear»*d as dark spots on the disk 
of the* sun : that their light exhibits traces of po/c- 
rization; and that they have been occasionally ob- 
served to exhibit phasen, M. Arogo remarks, that 
** on the very day that any comet shall appear with 
a distinct phase, all doubts on this subject will have 
ceased.' ’ But it is considered doubtful whether 

any deci(hd phase has yet been perceived, although 
some observers were led, from certain phenomena, 
to infer that something like a phase was presented 
to their view. It is found that all direct light con- 
stantly divides itself into two points of tlie same 
intensity when it traverses a crystal possessing the 
power of double refraction ; reflected light gives, 
on the contrary, in certain portions of the crystal 
through which it is made to pass, two images of 
unequal intensity, provided the angle of reflection 
is not 90^ ; in other words, it is polarized in tJie 
act of reflection. On this principle, M. Arago 
pointed out a photometrical method of determining 
whether comets borrow their light from the sun, or 
are luminous in themselves. On the 23rd of Octo- 
ber, 1835, having applied his new apparatus to the 
observation of HcAley's comet, he immediately saw 
two images presenting the complementary colors, 
one of them red, the other green. Joy turning the 
instrument half round, the red image became green, 
and vice versa. He concluded, therefore, that the 
light of the comet, at least the whole of it, is not 
composed of rays possessing the property of direct 
light, but consists of I hat which is polarized or 
reflected specularly ; that is, of light derived from 
the sun. These experiments were repeated with 
the same result by three other observers in the Ob- 
servatory of Paris. 

2. It appears to be a remarkable fact in respect 
tp comets, that the real diameter of the nebulosity 
increases porportionably as the comet becomes dis-- 
tant from the sun. Helvelius appears to have been 
the first who made this observation ; but it seems 
to have been overlooked, and even an opposite 
position maintained. As the tails of comets increase 
in length as they*approach their perihelia, so it waa 
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generally considered that the nebulosities followed 
the same law ; but the observations which have 
lately been made on Biela’s comet have confirmed 
the observations of Helvelius. On the 28 th of Oc> 
tober, 1828, this comet was found to be nearly three 
times further from the sun than on the 24th of De- 
cember, or in the proportion of 1*4617 to 0*5419, 
yet in October its diameter was about twenty-six 
times greater than in December or in the proportion 
of 79*4 to 3-1 ; that is, its solid contents on the 
28th of October were 15,800 times greater than on 
the 24th of December, and the smallest size of the 
comet corresponded to its least distance" from the 
sun. M. Valz, of Nimes, and Sir John Herschel 
have attempted to account for this circumstance on 
very different principles, but neither hypothesis 
appears to be satisfactory. 

3. Whether a comet may ever come in contact 
with the earth, and produce a concussion ? — As 
comets move in orbits which form extremely elon- 
gated ellipses ; as they move in all imaginable di- 
rections ; as they traverse almost every port of the 
solar system in returning from the furthest verge of 
their excursions ; as they penetrate within the in- 
terior of •the planetary orbits — even within the 
orbit of Mercury, and cross the orbits of the earth 
and the other planets, it is not impossible that a 
comet may come in contact with our globe. An 
apprehension of sucK an event produced a con- 
siderable degree of alarm on the Continent at dif- 
ferent periods, particularly in 1773 and 1832. 
But when we consider ^he immense cubical space 
occupied by the planetary system in which the 
comets move, and compare it with the small 
capacities of these bodies ; and when we take 
into view certain mathematical calculations in 
reference to the subject, the probability of a shock 
from n comet is extremely small, T.et us sup- 
pose,'* says Arago, “ a comet of which we only 
know that at its perihelion it is nearer the sun 
than we are, and that its diameter is one^fourth of 
that of the earth, tlie calculation of probabilities 
shows that of 281,000,000 of chances there is only 
one unfavorable, there exists but one which can 
produce a collision between the two bodies. As for 
the nebulosity t in its most general dimensions, the 
unfavorable chances will be from ten to twenty in 
the same number of 281,000,000. Admitting then, 
for a moment, that the comets which may strike 
the earth with their nuclei would annihilate the 
whole human race, then the danger of death to 
each individual, resulting from the appearance of 
an unknown comet, would be<exactly equal to the 
risk he wouM run if in an urn there was only one ‘ 
single white oall of a total number of 281,000,000 
balls, and that his condemnation to death would be 
the inevitable consequence of the white ball being 
produced at the first drawing.*’ 

4. Another question occurs on this subject — 
namely, whether any comets Jiave ever fallen into 
the sun ? It was the opinion of Sir Isaac Newton 
that one purpose for which comets are destined is, 
to recruit the sun with fresh fuel, and repair the 
great consumption of his light by the streams 
continually emitted every way from that luminary ; 
and that such comets as come very near the sufl in 
their peidhelions meet every time with so much 
resistance from his atmosphere as to abate their 
projectile force; by the constant diminution of 
which, the oentrinetal nower, or gravitation towards 


the sun, would be so increased as to make them fall 
into his body. On a similar principle, Arago sup- 
poses that the comet of 1680, which approached so 
near the body of the suii, must have passed nearer 
to his surface at that time than at its preceding 
apparitions ; that the decrease in the dimensions of 
the orbit will continue on each succeeding return 
to its point of perihelion ; and that ** it will termi- 
nate its career by falling upon the sun.** But he 
acknowledges, that from our ignorance of the 
densities of the various strata of the sun's atntpT ^ 
sphere, of that of the comet of 1680, and ofCthe 
time of its revolution, it will be impossible to 
calculate after how many ages this extraordinary 
event is to happen and he likewise admits that 

the annals of astronomy do nolj.afford any reason 
to suppose the previous occurrence of such an 
event since the origin of historical record ;** so that 
we have no direct evidence that such an event has 
ever taken place, or that it ever will. We know 
too little of the physical constitution of the sun, 
and of the nature of comets, to be able to assert 
that the falling of a comet into the sun would 
actually recruit the luminous matter of which his 
outer surface is composed ; for we have reason to 
believe that there is little or no analogy between 
the mode in which we supply our fires by means of 
fagots, and that by which the solar light is recruited 
and preserved in its pristine vigour ; 4.ind besides, 
it is found that bodies, particularly in certain 
electric states, may be rendered luminous without the 
addition of any extraneous body to their*substances. 

MISCELLANIES. 

Use of Chloride of Lime in Hemoving the Smell 
qf Fresh Paint. — In the room wliich is to be iisub- 
mitted to the action of the chloride, there are placed 
planks three feet in length by two in breadth. On 
these planks is spread some bay slightly moistened. 
The bay is sprinkled with chloride, and left for some 
days, taking care to keep the room closed. The 
decomposing action of the carbonic acid in the air, 
causes the chlorine to exude from the chloride of 
lime, which, being diffused id the room destroys 
the smell of paint. If the damp is required to be 
absorbed at the same time, pounded muriate of lime 
is placed on plates or in earthen vessels, pieces of 
chloride of lime or of muriate of lime pounded, 
which, having an affinity to moisture, attract the 
water from the atmosphere and becomes liquid. 
The same result may be attained by the use of 
chlorine. The operation is effected in the following 
manner : — A small earthep vessel is placed in the 
middle of the apartment ; it is placed on a heated 
brick or on a small furnace, containing very little 
fire ; in this vessel ik afterwards put an ounce of 
oxide of manganqse and three ounces of hydrochloric 
acid. The mixture must! be stirred with a glass 
tube, and the windows akd doors kept shut for 
twenty-four hours. — Inventor^ Advocate. 

New Pailway. — ^We have 'seen a model of a rail- 
way on an entirely new construction, which does 
not require the use of locomotive engines. As the 
foreign patent is unsecured, we are not at liberty to 
explain the bearings and action, but wc be)'ieve it 
will be found to be more simple and less expend* ve 
than the atmospheric railway, with all its advantages, 
and preferable to the rope used on the Blackwall 
Railway — Chnner. 
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ELECTRICITY. 

{IResumed from page 275.) 

It is said by those who deny the materiality of the 
electric flaid, that it is only the agitation of the 
air which produces the effect, and that the com- 
pression of the air causes those igniting effects mf 
the fluid, which we sliall presently allude to. To 
confute this opinion by positive experiment may be 
difficult, yet an appeal to the reason will soon show 
the incorrectness of the opinion ; look at the 
lightning and then say, can those mighty effects be 
occabioned by any compression of the air, which 
the mind can conceive, and even supposing that the 
air would be thus compressed, how immense must 
he the power which could thus compress it, and^ 
what is this power but the electric fluid ; besides ' 
this, electrical appearances can be produced in a 
vacuum, the motion of the fluid, ^so, is incon- 
ceivably more rapid than the quickest motion of the 
air that we are acquainted wilii. We appear then 
warranted in assuming that the electric fluid is not 
air. Is it tire? Let us compare them. 1. Fire 
will inilamc combustible substances, so will elec- 
tricity. 

Kx, 59. — Cantonas Phosphorus Illuminated , — 
Take sonic of the powder of Cantonas phosphorus, 
and by means of a little spirits of wine, stick it all 
over the inside of a cldan glass phial, then stop the 
p\iia1, and keep it from the light. To illuminate 
this pliosphorus, draw several strong sparks from 
the conductor, keeping the phial about two or three 
inches from the sparks, so that it. may be exposed 
to their light ; the phial will afterwards appear 
luminous, and remain so for a considerable time. 

Ex, 60. — Cut out in pasteboard, or soft wood, 
the figure of a crescent or any of the planets; 
cover this equally with the white of au egg, beat up 
till it is quite smooth, over which sit't the phosphorus 
through a fine lawn sieve, then let it dry, and blow 
off all that is not fixed by the egg. To make the 
experiment, place the object in the communication 
between two directors, and discharge the jar, when 
the whole will become beautifully luminous ; care 
must, however, be taken to hold thef directors at a 
little distance above the phosphorus, for if it passes 
through it, the whole of the powder in the track of 
the fluid will be torn off. 

Ex. 61. — Place a small key on the phosphorus, 
aind discharge a Leaden phial over the phosphorus, 
and then thr^w th|e key off from it, and when it is 
exhibited in the dark, the form of the key and all 
its wards will be perfectly seen, c- 

Ex. 62. — l^hoiphorus Inflamed. — jHold upon the 
point of a wire a small particle of phosphorus, aud 
take a strong and sudden spark with it, the phos- 
phorus will be inflamed ; or stick a piece of phos- 
phorus on a piece of sealing wax, and pass a shock 
from a Leyden jar through it, the phosphorus will 
burst into a flame. 

Ex. 63. — Instead of the phosphorus in the last 
experiment, substitute a candle, the wick of which 
has just been blown out, and which has a long 
snuff ; upon passing the shock, the candle will be 
relighted. 

Ex. 64. — To Fire Ether^ or Spirits of Wine.'^ 
Heat the cup. Fig. 1, then pour a small quantity 
of spirits of wine into it, and fix it by its handle to 
the end of the prime conductor ; or Are the spirits, 
and blow them oat a few minutes before the experi- 
mect is made ; take a spark through the mid^e of 


the ladle with a brass ball, and the spirits will be 
fired by it. 

Ex. 65. — Or, let a person standing on an. 
insulated stool, and connected with the prime con- 
ductor, hold the cup with - spirits in his hand, and 
let a person on the floor take u spark through them, 
and they will be filed. The experiment answers 
equally we.ll, if the person on the floor holds the 
cup, and tiie insulated person takes the spark. 

Ex. 66. — The foregoing , experiment may be 
agreeably diversified in the following manner. Let 
one clecLrihed person, standing on an insulatgd^ 
stool, hold the spirits ; let another person, stand^vg 
also on an insulated stool, hold in his hand an 
poker, one end of which is made red hot ; he may ^heii 
apply tlie hot end to the spirits, and even iminerge 
it in them, without firing them ; but, if he put one 
foot on the floor, he may set the spirits on fire wiili 
either end. 

Ex. 67. — ^The spirits cannot be kindled by an 
insulated person; because, as the electric fluid 
cannot escape through him to the earth, he is 
incapable of drawing a spark sufficiently strong tu 
inflame them. * 

Ex. 68. — Wrap round one of the balls of ar 
discharging rod some tow, let it lie loosely, and 
when tied on dip and roll it in powdered rosin, 
discharge a Leyden jar with this discharger quickly, 
when the rosin will be inflamed. 

It has bvet^ said that these, as well as"some other 
experiments of a similar nature, ipay be explained, 
by supposing that the electric fluid, in ij[s passage 
through the air, condenses it so much, as to occasion 
heat enough to inflame these combustibles ; we shall 
endeavour to show that the air is scarcely condensed 
at all, aud would not produce the effect if it were* 
If the air were condensed as the fluid passes from 
the positive to the negative side of the apparafhs, 
it would be condensed at that point only, or if we 
suppose two electric fluids, rushing towards and 
meeting each other, tjie concussion, and conse- 
quently the condensation, could only take place at 
some point between the extreme end, neither of 
which appear to be the case; as, however, the 
experiments may be varieil, there does not appear 
to be any reason to think that* the inflammation 
takes place at any one point of the interrupted 
circuit rather than at auy*other point, besides which, 
when the inflammation of air and hydrogen gas 
takes place, the interruption of the circuit is 
extremely minute, and the air in a much less 
quantity, so as to diminish very much the proba- 
bility of this assumption. 

Ex. 69. — ^Make some hydrogen gas, by putting 
'some nails, sulphuric acidrand water, in a wine 
bottle, and catch the gas which rises in a bladder, 
furnish this with a pipe, a common pipe inserted in 
a cork will do, and after having procured some 
strong soap suds, ^low some bl&ders. As these 
ascend, bring near to theA a charged rod or 
conductor, when the bladders :will be inflamed, 
producing a flash of light; these bladders are 
very rapid in their ascent, so cs often to baffle the 
operator, they may be inflamed before they are 
detached from the pipe by holding them near a 
charged conductor, being, of ; course, careful to 
cut off communication with the bladder, by'turtliug 
the stop-cock between them. ** 

Ex. 70 . — Hydrogen Pistol and Csunon, repre- 
sented in Figs. 2 and 3. These instruments are 
tubes of brass, having at one p^art qf them in place 
of a touch-hole, a plug of glass or ivory, in the 
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middle of which runs a wire, with a ball on the 
outer part, and a point on the inner side, at a very 
'short distance from the outer case, so that when a 
spark is given to the ball, it will pass down the 
wire, and from the end' of it through the gas, to 
the tube without, in its passage through the small 
interruption inflaming the gas. The internal 
structure is seen in the dotted lines of the centre 
of Fig. 6 ; the lines withinside of the vases in Fig. 
4 ; the dotted line of the cannon, Fig. 2 ; and still 
more explicitly in the pistol, Fig. 3, A represents 
t.^8 instrument and shows it in its complete 
stiite ; B in its details, the brass tube being 
ren^ved from one end, and the cap, or thimble, 
which defends the glass tube and ball from the 
other. In this figure, F is the ball which takes 
the spark ; E*E, the glass tube containing tlie 
wire G ; D C, two screws by which the various 
parts of the instrument are fitted together. 

71. — To Fill the Pistol, — Apply the mouth 
of the pistol to the opening of the bottle, and the 
common and inflammable air will mix together, 
because the former being heavier tj^an the latter will 
naturally descend ; keep the pistol in this situation 
about fifteen seconds, then remove it, and cork the 
pistol. If the pistol is held too long over the 
bottle, and is entirely filled with inflammable air, 
it will not explode, to remedy this, blow strongly 
into the muzzle of the' pistol ; this will force out a 
quantity of the inflammable air, ai«l^ occasion a 
quantity of confmon air to enter the pistol, which 
will thrtr readily explode. 

Ex, 72. — To Fire Injlammahle Air. — Bring the 
ball of the pistol which is charged with inflammable 
air near the prime conductor, or the knob of a 
charged jar ; the spark which passes between tlie 
end of tlie wire G, and the piece D, Fig 6, will fire 
the inflammable air, and drive the cork to a con- 
siderable distance. This air, like all others, requires 
the presence either of common air, or else of vital 
air, to enable it to burn ; ‘but, if it is mixed with 
a certain quantity of common air, an explosion will 
take place in passing tlie electric spark through it. 

Mr. Cavallo recommq^ds a pistol made in the 
following maunei', to those who wish to make 
experiments on the explosion of hydrogen and 
oxygen, or with knowq quantities of common 
air and hydrogen. It consists of a brass tube, 
about one inch in diameter and six inches long, 
to one extremity of which a perforated piece 
of wood is securely fitted; a brass wire, about 
four inches long, is covered, except its ends, first 
with sealing wax, then with silk, and afterwards 
with sealing wax again. This wire is to be cemented^ 
in the perforation oP the wooden piece, so as to 
project about two inches within the tube, the rest is 
on the outside ; that par6 of the wire which is 
within is bent, ^ as to be only about the tenth of 
an inch from the inside of the^brass tube. 

An instrument si'bh as this forms part of the 
apparatus. Fig. 6. 

Ex. 73. — The h^gic Vases, — ^This amusing piece 
of apparatus is s^en in No. 4. The structure is 
evidently ppon th^principle of the electrical pistol. 
The two vases have each a hollow brass chamber at 
top, part of the swlo of which is cut away in the 
^gures* to show^the wire withinside. The wire is 
continued downwards through the entire stem, and 
connectetWith the chain at the bottom. To use 
the vases, load them in the same way as the pistol 
was loaded, ws^^ hydrogen gas, and cork them up ; 
after which, connect the tops together by a chain. 


as represented ; also let the chain P be attached to 
the discharging rod, and the chain N to the outside 
of a charged jar, upon making the discharge. The 
fluid will pass up the stem of the vase connected 
with P, pass out at the end of the wire, across to 
the side of the chamber, setting fire to the gas 
within and throwing out the cork. It thence 
proceeds by the chain to the outer case of the other 
chamber to the point of its wire, inflaming the gas 
in the other vase, and downwards out at the foot 
along the chain N. 

If the chain at top be changed to a wire a mile in 
length, so that the fluid may pass the whole of that 
distance, yet the rapidity of its motion is such, that 
the two chambers of gas will explode so simul- 
taneously, as to be heard but as one report. A 
variety of this experiment, and which occasions 
considerable amusement, is made by asking a person 
to hold the vases one in each hand ; when the shock 
is passed he will of course feel it, as it will pass 
through his arms, and being accompanied with a 
loud report, it will, though trifling in itself, mostly 
occasion considerable alarm to the person receiving 
the shock, and equal amusement to the bye-standers 
who know that his alarm is groundless. 

Ex, 74. — Firing Gunpowder and Powder Home. 
— Tlie firing of gunpowder by electricity has been 
already fully explained in No. XIX. Vol. 1. The 
subject is here alluded to to^^show the close analogy 
between electricity and heat, and to point out tlie 
apparatus called a powder house, and which is 
represented in Fig. 5. TJie house itself is supposed 
to have one side removed to show its internal 
structure. It is made of seven pieces of wood, so 
united together by hinges, that when the powder 
withinside is inflamed, the whole of the sides will 
fall down flat with the table. A represents an ivory 
cup filled with very dry gunpowder, having a wire 
through each side, and nearly meeting in the middle, 
a shock is passed from P through a piece of wetted 
thread B (this is absolutely necessary) then through 
the powder, and out again to the chain N., 

Ex, 75. — The Chain Illuminatcd.’^'^QTm an iron 
chain by cutting wire into lengths about two inches 
each, and turning up tiie ends, link one piece to 
another ; hang this around a room by silk strings, 
and pass a shock along it, when it will appear 
beautifully luminous at every link of the chain, 
appearing like a continued line of the most brilliant 
star-like sparks. 

Ex. 70. — Firing a Bladder of Gas. — Fig. 7 
shows an arrangement for this puipose, together 
with some other experiments we have above alluded 
to, P is where the fluid enters ; it passes to A as 
this is hung upon silk, or supported 4)y a glass rod, 
the fluid cannot pass round the elbow at the top to 
B, but will strike through the caudle ; if the wick 
of the candle has been previously soaked in ether, 
it will be lighted. The fluid then passes along to 
D, down the wire, in the glass tube, - into the 
bladder, across the points of the wires withinside 
(inflaming the gas), and up the other tube to I), 
along the second wire to E, down the pistol, which 
is made precisely like one of the magic vases to the 
outer tube F, and thence to the outside of the 
Jl)Ottle. A pint bottle charged is quite enough for 
Any of the above experimeuts, and the gas may bo 
inflamed by the smallest possible spark. Space 
will not allow other illustrations in the present 
paper, but the sulqeet would be very incomplete 
did we not brie fly allude to some oilier analogies 
between electricity and heat; it will be remurkedthen, 
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2* Heat is produced by frictiont so is electricity. 

3. The best conductors of heat are also mostly 
the best conductors of electricity. 

4. Metals are melted by heat, and also by 
electricity. 

Notwithstanding this strong analogy between 
heat of fire and the electric fluid ; yet there are 
some circumstances adducible, which appear to 
contradict our position, and as all who are desirous 
of knowledge, ought to consider both sides of the 
question, it becomes us not to neglect them ; there- 
fore it must be observed — 

1st. The electric fluid has a strong scent which 
simple heat has not. 

2nd. An increase of heat produces an increase 
of fluidity ; bodies charged positively arc not thereby 
rendered fluid ; so 3rd, a deprivation of the electric 
matter which a substance may contain, does not 
cause the same congelation as that occasioned by 
abstracting caloric from it. 

4th. Caloric not only heats, but expands bodies ; 
the electric fluid does not produce these effects. 
However long a substance may be electrified It 
neither becomes hotter to the touch, nor more 
extended in dimensions. 

5th. Nothing at all analogous to the nature of 
electrical attraction and repulsion can be discovered 
in heat. 

PHOTOGENIC DYEING. 

BY M. L^POUEAILLE. 

A DYER, at Lyons, has for some years past been 
endeavouring to bring to perfection a mode of dyeing 
silks and cotton by solutions of metals alone, 
without the addition of any coloring matter. He 
found the solution of gold to be the best adapted 
for this purpose, and though he by this means 
contrived to produce a beautiful lilac and violet 
tint on the silks, they were not durable, and the 
expenses of such a mordant as a solution of gold 
induced him to discontinue his experiments. The 
plan he pursued was that of producing or deepening 
the tints to be obtained by exposure to the light, 
therefore it may be properly called a photogenic 
process. Though M. LapouraiUe did not succeed 
to such an extent as he desired, he still conceives 
the plan capable of being carried into effect with 
great advantage ; and for the purpose of directing 
attention to the process, and of assisting others who 
may wish to pursue the experiments, he has given 
the following account of those he instituted, with 
the results : — r 

** In one -third part of hydrochloric acid and two 
of nitric acid| I dissolve fine gold. 1 pour some 
distilled water into a vessel. 1 add to it a few drops 
of the solution of gold, and then put in my silks. 
Whether the silk be dressed or undressed, the effect 
is always produced : but the color is more beautiful 
in white silk that bos been dressed. After the silk 
has remained ten minutes in the diluted solution of 
gold,^ 1 squeeze it, and put it to dry without 
washing. The color that the silk has taken is a 
bright straw color ; no change is perceptible on the 
first day ; and, in the shade, not any on the second ; 
but when exposed to the sun, the silk assumrs 
various colors, alternating from red to yellow and 
lilac ; and by this variation of color forming changes 
of tints that disappear when removed from the sun. 
Unfortunately, these tints are neither beautiful nor 
perfpanent beyond ten or twelve days at must. 


After this time the grey lilac, almost white, color 
that the silk assumes in the shade has only a slightly 
redder tinge when. exposed to tho snn, but the 
varying tints are lost. *ln order to obtain lilac as 
well as violet color, the acid must be extracted 
from the silks that have gone through the solution 
of gold. They are then exposed to the sun, and in 
a shorter or longer time, according to the power of 
the sun, a very fine lilac is obtained ; in summer 
one hour is long enough, but in winter it requires 
eight days, fifteen days, and sometimes even^a^ 
month. In a camera obscura 1 have obtained /ery 
pretty tinges of lilac in ten minutes. To procure 
tints as deep as violet, it is requisite to piit the 
silk already tinged with lilac again into the dilated 
solution of gold ; the color is not destroyed— it is 
rendered more bright. It is drf&d without being 
washed, the acid is afterwards extracted, and it is 
exposed to the sun ; in a few hours the tint becomes 
twice as strong, and by repeating this* process five 
or six times a beautiful violet color is obtained. 

On paper and on cotton, lilacs are obtained in 
the same manlier, but the color is not so deep as it 
is upon silk. X have kept silks for three years 
dipped in a solution of gold. They had only a 
slight tinge of grey lilac, almost white, but after 
extracting the mordant and drying the silks in the 
sun, I have produced a very fine lilac twenty times 
deeper than it was before. All the lilac or violet 
colors wl/ich are obtained by the solution of gold, 
become red when exposed to tho' sun, to artificial 
light, or to a solution of alkalies ; in Ihe shadt?; or 
in contact with acids, they become blue ; in the air 
they are unchangeable. — inventors* Advocate. 

GUM. 

Gum is a transparent and slightly-yellowish sub- 
stance, having a conch oidal fracture when concrete, 
and limpid and colorless when dissolved ; it is so- 
luble in cold water, aiid still more so in boiling 
water; it does not acquire a blue or purple color by 
the action of iodine ; it is insoluble in alcohol, ether, 
the acids, and the alksjis, and consequently its 
solution is coagulated by them avd all the inorganic 
substances that attract water strongly ; it is con- 
verted into sugar by th^ action of sulphuric acid, 
axrd into malic, oxalic, and often also mucic acid by 
the action of nitric acid ; in fine, it is nqt fermenta- 
ble even with the addition of either sugar or gluten. 

Gum is found in larger or smaller masses convex 
on the outside and generally concave and hollow 
within, on certain shrubs whose sap vessels super* 
abound in this product, which accordingly concretes 
on the surface of the bark riirough which it makes 
its way by raising it up and tearing it ; and it is 
detected by analysis im vegetables wherever there is 
an organ to be developed. ^ 

Since gum circullt^^es in the sap, it must be evi- 
dent that when it concretes ground the fissures of 
bark it will envelope in its substance the debris of 
the textures which it has dis^nded and torn, as 
well as the numerous salts which mrculated along with 
it in the sap vessels. Hence it|is also evident that 
when it is treated by reagents ir may present acces- 
sory characters, varying according to the jpres^nce 
or the absence, the nature, the quantity, and thp 
diflerent combinations of all these ditferent foreign 
substances. If these characters were cjsnsidered as 
specific, we must suppose almost as many species of 
gum as there are vegetables sul^ir^^.'d to analysis. 
Chemists have found this method easier than to 
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undergo the labor of inquiring into the causes that 
produced these accidental differences. 

' Gum is, so4o speak, the plastic substance of the 
textures. Now, as the textures, before they finally 
attain the consistence which characterizes them, 
must pass from the primitive state of perfect fluidity 
tlirough all the gradations of a tendency to organue^ 
we must expect not only to find some gums more 
soluble than others, but also to find in the same 
gums very great differences of solubility, and even 
more or less considerable fragments of completely- 
“^'^oi^ed textures. 

These general considerations are applicable not 
onlyito the effects of reagents, but also to the ele- 
mentary analysis of the gums. 

In employing the word Species^ then, to designate 
the gums which Sre obtained from different vegeta- 
bles, it is only meant to express a peculiar assem- 
blage of characters which are foreign to the sub- 
stance itself. 

FIRST SPBCIBS. 

Gum of Starch* — ^The gum of starch is the solu- 
ble substance of fecula deprived of ..the property of 
being colored blue by iodine, eitlier by roasting 
or by prolonged exposure to the air. 

The. soluble substance of fecula may be regarded 
as gum in the purest state. Roasting and sponta- 
neouB decomposition, while they deprive it of the 
property of being colored by iodine, seem to modify 
its constitution slightly. Accordinglyvdlluted sul- 
phuric acid doe? not change the gum of roasted 
iecUta ii^ugar ; and the suhacetate of lead and the 
infusion of galls do not precipitate the gum of spon- 
taneously-decomposed starch, although solution of 
barytes slightly troubles it. But roasting would 
communicate the former of these negative charac- 
ter' to pounded gum arabic ; and as to the latter 
we must not forget that, during the spontaneous 
decomposition of starch, there is a production of 
sugar and often of ammonia more or less combined, 
substances which it is vefy difficult to septate 
entirely from the gummy matter. 

Nitric acid does not change it into mucic acid. 
This circumstance coiist’tutes the principal diffe- 
rence between it a.^d gum arabic. 

SaCOND SPKCIES. 

Gum Arahic and Senegal. — ^'fhiB gum exudes 
from the Acacia Vera, the Acacia Arabica, and the 
Acacia Senegal. It is in rounded mammellated 
masses, hollow within, transparent and slightly 
yellowish. 

It is slowly dissolved in cold water, becoming at 
first ropy ; and, when the solution is completed, a 
residue of impurities is found at the bottom of the ^ 
vessel, which may be diffused through the liquid by 
agitation, rendering it less transparent, after which 
it does not completely rcG(JC'er its limpidity unless 
by filtration or b j clarifying, by which these debris 
are removed, or by exposing for a short time to 
a temperature not removed from 32°, and 
carefully decanting. / ^ 

When subjected ^o dry distillation it yields 
ammonia, and yet ip solution is not alkaline ; the 
ammonia must thermore be in it in the state of salt. 
By incineration it wields 3. of ashes in 100. and 
thepe as]^es are foroi^d of carbonate of lime and a 
pfnall quantity qf lime and of iron. 

Now, as gun^d^es not effervesce with acids, the 
lime cannoh^e in this state of combination in it. 
Vauquelin supposes that it is in the state of acetate 
or malate. not combined with the t^ture, 

for oxalic aoid precipitates it from the solution of 


gum, as does also sulphuric acid. This latter pre- 
cipitate assumes the form of small needles of sui- 
phate of lime visible by the microscope. 

All these circumstances lead to the supposition 
that there may exist in gum arabic different species 
of saline combinations susceptible of being destroyed 
or modified by incineration. It would, then, be 
very illogical to attribute to the intrinsic nature of 
the gum, rather than to the presence of these mix- 
tures, the different precipitates which it is capable 
of producing with various reagents. It might be 
objected to this principle, that gum precipitated by 
oxide of lead leaves no ashes on incineration ; but 
tins objection disappears when we recollect that 
gum contains indeterminate vegetable acids, which 
would be decomposed by incineration, on the pup- 
^osltion that the oxide of lead had separated ti^em 
from the bases with which they were combined. 
These principles being once laid down, I proceed 
to gay that gum arabic is coagulated as the soluble 
substance of fecula is, by borax, and by potash, and 
that this coagulum, if it has not been too long 
exposed to heat, is re-dissolved by acids and by 
supertartrate of potash ; that the sulphate of iron 
precipitates it in the form of an orange coagulum, 
which is insoluble in cold water, but soluble in 
cold water, but soluble in acetic acid or in potash ; 
tliat the chloride of iron precipitates it in a brown 
gelatinous mass ; and, finally, that it is precipi- 
tated by nitrate of mercury ^d silicate of potash. 

It remains for the new method of investigation 
to ascertain the true origi^ of all these re-actions. 
With respect to the common theory, according to 
which these different precipitates are viewed as 
atomic combinations of gum with bases or acids, 
may form a subject of future consideration. 

Prout found that gum, as well as fecula and 
woody matter, might be represented by a combina- 
tion of one atom of water, provided it had been 
previously perfectly dried. The elementary analysis 
of Gay-Lussac, Berzelius, and Saussure, agree 
pretty nearly with this statement, except that Saus- 
sure found in it a portion of nitrogen of which the 
other chemists did not perceive the smallest traces. 
Here, however, a difficulty occurs, and which, in 
this case, operates in favor of Saus8ure*s analysis. 
Gum, by distillation, gives ammoniacal products, 
yet its elementary analysis indicates no nitrogen. 
We must necessarily conclude that our methods of 
analysis disjoined from theoretical considerations 
are not sufficient to meet the demands of science. 
It is not, however, the less neces^ry, on this 
account, to compare the results obtained by the 
authors mentioned.* 

Elementary Composition qf Gum Arabic. 

Carbon Oxy. Hydro. Nitro. 

Gay-Lussac and Thenard, 42.23 50.84 6.93 


Berzelius, 42.68 50.95 6.37 

Saussure 45.84 48.26 5.46 0.44 


(To he continued.) 


MANUFACTURE OP PENCILS. 

Thr word pencil is used in two senses. It signifies 
either a small hair brush employed by painters in 
oil and water colors, or a slender cylinder of black 
laid or plumbago, either naked or inclosed in a 
wooden case, for drawing black lines upon paper. 
The last sort, which is the one to be considered 
here, corresponds nearly to the French term crayon, 
though this includes also pencils made of differently 
colored earthy compositions. • 
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The best black-lead pencils of this country are 
formed of slender parallelopipedSf cut out by a saw 
from sound pieces of plumbago, which have been 
previously calcined in close vessels at a bright red 
heat. These parallelopipeds are generally inclosed 
in cases made of cedar wood, though of late years 
they are also used alone, in peculiar pencil-cases, 
under the name of ever-pointed pencils, provided 
with an iron wire and screw, to protrude a minute 
portion of the plumbago beyond the tubular metallic 
case, in proportion as it is wanted. 

In the year 1795, M. Conte, a French gentleman, 
well acquainted with the mechanical arts, invented 
an ingenious process fur making artificial black-lead 
peneils of superior quality, by which he and his 
successor and son-in-law, M. Humblot, have realised 
large fortunes. 

Pure clay, or pipe-clay containing the smallest 
proportion of calcareous or siliceous matter, is the 
substance which he employed to give aggregation 
and solidity, not only to plumbago dust, but to all 
sorts of colored powders. That earth has the 
property of diminishing in bulk, and increasing in 
hardness, in exact proportion to the degree of heat 
it is exposed to, and hence may be made to give 
every degree of solidity to crayons. The clay is 
prepared by diffusing it in large tubs through clear 
river water, and letting the thin mixture settle for 
two minutes. The ^supemutaut milky liquor is 
drawn off by a syphon from near the surface, so 
that only the finest particles of clay are transferred 
into the second tub, ppon a lower level. Tlie 
sediment which falls very slowly in this tub, is 
extremely soft and plastic. The clear water being 
run' off, the deposit is placed upon a linen filter, 
and allowed to dry. It is now ready for use. 

The plumbago must be reduced to a fine powder 
in an iron mortar, then put into a crucible, and 
calcined at a heat approaching to whiteness. The 
action of the fire gives it a brilliancy and softness 
which it would not otherwise possess, and prevents 
it from being affected by the clay, which it is apt 
to be in its natural state. The less clay is mixed 
with the plumbago, and the less the mixture is 
calcined, the softer are the pencils made of it ; the 
more clay is used the harder are the pencils. Some 
of the best pencils made by M. Conte, were formed 
of two parts of plumbago and three parts of clay ; 
others of equal parts. This composition admits of 
indefinite variations, both as to the shade and 
hardness ; advantages not possessed by the native 
mineral. W^ile the traces may be made as black 
as those of pure plumbago, they have not that 
glistening aspect which often impairs the beauty of 
black-lead dnawings. The same lustre may, how- 
ever, be obtained by increasing the proportion of 
powdered plumbago relatively to the clay. 

The materials having been carefully sifted, a little 
of the clay is to be mixed with the plumbago, and 
the mixture is to be triturated with water into a 
perfectly uniform paste. A portion of this paste 
may be tested by calcination. If on cutting the 
indurated mass, particles of plumbago appear, the 
whole mass must be further levigated. The remainder 
of the clay is now to be introduced, and the paste 
is to be ground with a muller upon a porphyry slal), 
till it be quite homogeneous, and of the consistence 
of thin dough. It is now to be made into a ball, 
put upon a support, and placed under a bell glass 
inverted in a basin of water, so as to be exposed 
merely to the tnoist air. 

. Sfioidl grooves are to be made in a smooth board. 


similar to the pencil parallelopipeds, but a little 
longer and wider, to allow for the contraction of 
volume. The wood .must he boiled in grease, ‘to 
prevent the paste frotn sticking to it. The above 
described paste being pressed with a spatula into 
these grooves, another board, also boiled in grease, 
is to be laid over them very closely, and secured by 
means of screw-clamps. As the atmospheric air 
can get access only to the ends of the grooves, the 
ends of the pencil-pieces become dry first, and by 
their contraction in volume get loose in the groove^**))) 
allowing the air to insinuate further, and to dn|^ tf.o 
remainder of the paste in succession. When the 
whole piece is dried it begomes loose, and might be 
turned out of the grooves. But before this is done, 
the mould must be put into an oven moderately 
heated, in order to render the pencil pieces still 
drier. The mould should now be taken out, and 
emptied upon a table covered with cloth. The 
greater part of the pieces will be entire, and only 
a few will have been broken, if the above precautions 
have been duly observed. They are all, however, 
perfectly stra^'jht, w'hich is a matter of the first 
importance. , 

In ord(*-r to give solidity to these pencils, they 
must bo set upright in a crucible till it is filled with 
them, and then surrounded with charcoal powder, 
fine sand, or sifted wood ashes. The crucible, after 
having a luted cover applied, is to b/f put into a 
furnace, And exposed to a certain degree of heat 
roguIat(‘d by the })yrometer of Wtdgqwood ; which 
degree is proportional to the intended KjfMness of 
the p(’ncils. When they have been thus baked, 
the erueiblo is to be removed from the fire, and 
allowed to cool with the pencils in it. 

Should the pencils be intended for drawing 
architectural plans, or for very fine lines, they must 
be immersed in melted wax, or suet nearly boiling 
hot, before they are put into the cedar cases. This 
immersion is best done by heating the pencils first 
upon a gridiron, and f!(ien plunging them into the 
melted wax or tallow. They acquire by this means 
a certain degree of softness, are less apt to be 
abraded by use, and pr^erve their points much 
better. 

When these pencils are intended to draw orna- 
mental subjects with mufh shading, they should not 
be dipped as above. 

Second process for mahing artificial peticilSf 
somewhat different from the preceding . — All the 
operations are the same, except that some lamp- 
black is introduced along with the plumbago powder 
and the clay. In calcining these pencils in the 
crucible, the contact of air must be carefully 
excluded, to prevent the lump-black from being 
burned away on the surface An indefinite variety 
of peneils, of every pf«sible black tint, may thus 
be produced, admirably adaptq^ to draw from 
nature. <1- | 

Another ingenious form of ^lould is the following ; 

Models of the pencil-pieces 'jiust be made in iron, 
and stuck upright upon an ircK tray, having edges 
raised as high as the intended loigth of the pencils. 

A metallic alloy is made of tinJllead, bismuth, and 
antimony, which melts at a m/ derate heat. This 
is poured into the sheet-iron tkty, and aft^er is 
cooled and concreted, it is inverts^ and shaken off 
from the model bars, so as to form h-^mass of metal 
perforated throughout with tubular cavfir^es, corres- 
ponding to the intended pencil-pieces. The paste 
is introduced by pressure intoethsr;^ cavities, and 
set aside to dry slowly. When nearly dry, the 
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pieces get so much shrunk that they may be readily 
turned dut of the moulds upon a cloth table. They 
ard theti to be completely desiccated in the shade, 
afterwards in a stove-room,' next in the oven, and 
lastly ignited in the crucible, with the precautions 
abov'^ described. 

M . Conte recommends the hardest pencils of the 
P‘*chit(*<5t to be made of lead melted with some 
antimony and a little quicksilver. 

In their further researches upon this subject, 
TNIj, Conte and j\l. Hum blot found that the dilferent 
of hardness of crayons could not be obtained 
in an uniform manner by the mere mixture of 
jilunibiigo and clay in determinate doses. But they 
discovered a remedy for this defect in tjie use of 
saline solutions, more or less concentrated, into 
which they plmigdh the pencils, in order to modify 
their hardness, and increase the uniformity of their 
texture. The non-deliquescent sulphates were 
preferred for this purpose ; such as sulphate of 
soda, tke. Even syrup was found useful in this 
way. 


MANAGEMENT OF THE OXY-HYDROGEN 
MICROSCOPE. 

{Resumed from page 315.^ 

To put in paction this instrument it, oft 6ourse, is 
first neccssarv ttfi procure the requisite gases, 
uiyg3wi*M«pd hydrogen ; oxygen we have given a full 
account of making in No. XXXVII., Vol. 1., 
ami also hydrogen, in No. LlII., Vol. II., to dwell 
upon this part then would be superfluous, except to 
remark that the coal gas used in the streets and 
houses is quite as good, and in the opinion of most 
persons, better than that made by the mixture of 
iron, sulphuric acid and water; also, any convenient 
bug may be employed to hold them, provided that 
such bag have a weight put upon it to produce 
the requisite pressure, which pressure is about 50 
pounds to each bag. In making either gas, observe 
carefully to empty the bag completely of atmospheric 
air, before they arr> connected with the gas appa- 
ratus, if this is not attended to, an explosion will 
probably be the consequem^ ; not, indeed, with the 
oxygen, though this being diluted with atmospheric 
air becomes less serviceable, because less pure ; the 
hydrogen being mixed with atmospheric air, becomes 
an explosive mixture, highly dangerous to use. The 
same remark will be a caution to young experimen- 
talists, not to mix the two gases together in the 
same bag, previous to using them, for fear of 
danger, the two gase& forming a much more 
explosive mixture, than if atmospheric air were 
one part of the mixture. The gases being made, 
and the gasholders^attached to the oriflees prepared 
for them, take carw; by ip;?ans of a leather 
washer, to make theft perfectly tight. To 
ascertain this, light or piece of stick, let it 

burn for a few secon^lt;^!! the substance becomes 
ignited to redness, (';&en blow out the flame, and 
pass it closely arouiM each junction of the parts of 
apparatus connecte^with the oxygen gas bag and 
its flexible pipe, 'p there be any escape of that 
gas at £ny joinj^ the charcoal will glow with 
increased briUiMvy. If this should occur, shat the 
stop-cock at/ihe mouth of the bag, and search for 
the cause. This will, probably, be found to be an 
imperfect leatOl^jsiasher, or negligence in screwing 
home the union-joint. The joints of the hydrogen 


gas bag and flexible gas tube are to be tested with a 
ighted match or taper, so as to inflame the gas 
.hat may issue at any leakage. If such flames 
appear quench them immediately, by blowing out 
or smothering them ere they injure the substance of 
the bag or tube, and then shut off the pressure, 
look to the washers, and the state of the union- 
joints, as before directed ; on no account proceed 
to light the gases till you have satisfactorily 
proved ihe perfection of the union -joints through 
which they pass ; otherwise, you nut only expose 
them to waste, but are further liable to fail in 
the production of an efficient light by an 
unseen waste of materials, and eonse(}uently to 
failure and disappoiutment in your exhibi lions and 
experiments. 

* To Light the Gases , — Having effectually guarded 
against furtlier leakage by ascertaining the com- 
pleteness of all the union-joints, the next step is 
to complete the blow-pipe arrangement by putting a 
lime-cylinder on the lime-holder, fur which purpose 
there is a central perforation left in the cylinder, 
into which the spindle fits. The height of the 
top of the spindle can be accurately adjusted to 
that of the nozzle by a sliding vertical motion 
through the spring-cylinder which holds it firmly, 
yet freely, so as to permit its elevation or depression 
at pleasure. Then partially open the hydrogen 
cock and inflame the gas as .issues from the blow- 
pipe. This flame will play against the lime-cylinder 
and heat it gently, preparatory to the more intense 
action it is to undergo, but y: must be managed with 
great care and some judgment at first, so as barely 
to allow it to cover the near side of the cylinder 
with a bright reddish glow, but not to allow it to 
impinge on it violently; otherwise it would be 
reflected against the interior condensing lens, and 
certainly crack it by the sudden access of heat and 
irreguhu* expansion that would ensue. When the 
jet of hydrogen flame is regulated to a good heating 
effect, turn the lime-holder slowly round and round 
by means of the milled head which terminates its 
lower end beneath the base. You will thus heat the 
lime-cylinder gradually and safely, thereby quietly 
expelling all the moisture it may have imbibed from 
the atmosphere ; whereas, were you to heat it 
rapidly, the moisture would be converted into steam 
so suddenly that the lime-cylinder would probably 
crack, split, and fly in fragments. During this 
operation you will observe a curious phospho- 
rescent appearance playing round the flame where 
it is in contact with the glowing cylinder. When 
you have perfectly^ried the lime by the action of 
the hydrogen jet alone, you may introduce the oxy- 
gen gas into the centre of the flame b/ gently open- 
ing the stop-cock. Should you do this suddenly 
you will extinguish the flame altogether. When 
the oxygen is skilfully and patiently admitted, the 
compound flame will produce a brilliant glow on the 
lime-cylinder altogether different from, and vastly 
superior to, the best effect produced by the hydro- 
gen jet. You may now attain the highest intensity 
of light by holding the oxygen and hydrogen stop- 
cocks one in each hand, adjusting nicely the influx 
of both gases, and watching the effect on the lime- 
cylinder (through the colored eyeglass in the side 
of* the lantern, if the naked light be too powerful 
for your eye) until by gradually increasing or 
diminishing the supply of each, you arrive experi- 
mentally at the proper proportions of both. An 
excess of hydrogen will be indicated by the appear- 
ance of a reddish Ijame surrounding, and of course* 
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obscuring, the glow of white light that radiates from 
the cylinder. Additional oxygen will remove the 
^ednesa, but an excess of this gas will diminish the 
white light, and if the proportion be increased wUl at 
jast extinguish it altogether. Attention must 
also be paid to the position of the blowpipe noz- 
zle so as to attain the most favorable distance and 
direction for playing upon the lime. This can 
easily be ascertained and regulated by- means of the 
universal joint. You must recollect during these 
trials, that the lime -cylinder is a substance pos- 
sessed of very slight cohesion ; and that it is liable 
to be rapidly volatilized or carried off by the action 
of the blowpipe wherever any one portion of the 
surface is continuously exposed to the intense heat 
generated at the apex of the dame. To prevent 
this, you must turn the lime-holder every three <tr 
four minutes by the milled head at the of the 

spindle so as to expose a new surface to the action 
of the hydro-oxygen jet* This is a troublesome 
duty, but it must be carefully executed, otherwise 
the surface of the lime-cylinder would b^ worn into 
a hole, the concavity of which would throw back 
the indamed gases against the interior condensing 
lens, and thereby most probably crack it into a 
thousand pieces. 

To adjust the Light and Xenses.— The next point 
in the management of the lantern is to obtain a 
uniform disc of lirht^ on the whitewashed wall, or 
on a white linen or calico screen hung perpendicu- 
larly against it for the purpose. When you dnd 
that the lime-cylinder is giving out an intense 
steady light, place the low magnifying power on the 
end of the tube, shut the door of the lantern, 
and exclude every light from the room, except 
what passes through the microscope to the wall. 
When you turn your eyes towards the disc pro- 
duced there, you will perhaps be much disappointed 
at beholding its centre only lit op, and darkness 
radiating towards the circumference, or vice versd: 
the centre very dull, and a scattered illumination 
towards the edge of the circle. These defects are, 
however, easily removed : both are occasioned 
merely by the want of adjustment of the focal dis- 
tance between the lime light and the first condens- 
ing lens ; and both may be obviated by sliding the 
body of the lantern which carries the lens (while 
the light stands fast) to and fro in the groove at 
the top of the base board, until the proper focal 
position be attained, when the disc of light will be 
uniform throughout. 

We are obliged to defer the consideration of 
objects and screens till our next. 

‘chemical TESTS. 

{Besumed/rom page 295.) 

Test for Silver , — Dissolve an ounce of nitrate of 
potass in eight ounces of sulphuric acid, in a glass 
vessel over a lamp, and put into it several pieces of 
mpure silver, or suspected coin. When the liquid 
arives at the temperature of 220^ the silver will 
oe acted on by (what may be termed) the nitro- 
sulphuric acid : this action will be attended by an 
evolution , of nitrous gas. The best property of 
this solvent, is, that it does not act on any othbr 
metal than the silver : consequently If base silver 
coin be held with a forceps in this hot acid, it will 
be ouidtlv stripned of its silver? coat, and cop- 


per, &c. will be exposed to view. This compound 
acid is also useful in the large way, in extracting 
pure silver from old plated goods, as the coppbr, 
&c. cannot be acted on. 

Tests for Gums in Solution , — Pour into a solu- 
tion of gum, a solution of acetate of lead ; a^yery 
fiocculent precipitate willfall down, composed of gum 
and oxide of lead. Here the acetic acid quits the 
lead to combine with the water, consequently the 
oxide falls down with the gum. 

Tests for the presence qf Titanium, — Pour^% 
little of the muriate of titanium into three^;vir«‘ 
glasses : into one pour a solution of carbonate of 
potass, a white precipitate will fall down. Immerse 
a piece of zinc in the other glasL ; a blue color will 
be produced. If a tin rod is immersed in the third 
glass, the color will change to a beautiful red. 

Tests qfthe Purity of Nitric Acid , — In manu- 
facturing nitric acid in the large way, it is often 
adulterated by muriatic and sulphuric acids. To 
separate from it the latter of these substances, pour 
in a solution of nitrate of barytes, as long as a pre- 
cipitate of sulphate of barytes falls down. Now 
pour off the acid into another vessel, and add to j.t 
a solution of nitrate of lead, made with boiling 
water ; a precipitate of muriate of lead will accord- 
ingly fall down. When this has settled, pour off 
the clear liquid into a retort and distil to expel the 
water which was necessarily combined with the pre- 
cipitants,''frr their solution. To preserve this acid 
from decomposition, it should, 'kf iu a clear 
bottle, be kejit in a dark place. ' 

Test of the Purity of Chloric Acid , — ^Pour some 
chloric acid, (obtained from chlorate of barytes and 
sulphuric acid) into two wine glasses. Into one of 
these pour some dilated sulphuric acid, if a white 
precipitate falls down, it is a proof of its being adul- 
terated by barytes ; this precipitate being sulphate 
of barytes. To the other glass add a solution of 
chlorate of barytes, if a white precipitate should 
here fall down, it is a*I)roof that an excess of sul- 
phuric acid has been added in the formation of the 
chloric acid ; consequently, the latter is far from 
being pure. The white precipitate afforded by the 
latter test, is also sulphate of bsti-ytes. 

Proof of the eaislence of Carbonic Add Gas in 
the Atmosphere, — ^Takei-a pencil of pure potass 
from the phial in which it is kept, and place it on a 
saucer in the open air. In a very short time, it will 
swell, and at the extremities will branch out like a 
cauliflower. Leave it undisturbed until it crumbles 
and falls to powder ; if the atmosphere be moist, 
the moisture as well as the carbonic add will bo 
attracted. Now collect the potass, and put into a 
small tabulated retort : pour over it three or four 
drams of diluted sulphuric acid ^ efifervescence will 
be the consequence, anfi a gas will come over which 
may be received in a jar over luercury or water. 
This gas is carbonl' acid, fiibibed by the potass 
from the atmosphere, "^^he c(^rtainty of its being so, 
was proved by the eflervdi^^e^ which took place 
upon adding the sulphuric it may be further 
proved by its inability to support combustion or 
animal life ; also by reddenimj wet litmus paper 
immersed in it; and likewis^by rendering lime 
water turbid, when agitated wift)i it. That^ no i :ar- 
bonic acid existed previously potass, muj 

be proved, by pouring an acid ovdf^t in its pure 
stote. 

^To be continued,)^ 

* ' ■ 
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OBJECTS FOU THE OXY-HYDROGEN 
MICROSCOPE. 

{Resumed from page 328.) 

The screen to be used with the oxy-hydrogen 
microscope may be made and put up exactly in the 
same manner as that for the magic lanthom, and 
of which we gave a full account in Vol. I. It is 
only requisite, therefore, to state, that a white- 
washed wall, or a sheet, stretched tightly over one 
side of an apartment, will answer extremely well for 
private exhibition, as well indeed as the best 
prepared screen. 

The objects adapted to exhibition by this instru- 
ment are extremely numerous, comprising subjects 
in all the more delicate departments of natural 
history, both vegetable and animal ; and, although 
the gas microscope is not adapted to show opaque 
objects, and scarcely exhibits those exquisitely fine 
and delicate tests, which show the perfection of the 
best constructed table instruments ; yet owing to 
its larger fields of view, and larger object glasses, it 
is able to take in very numerous subjects, which, 
from their large size, cannot be seen by the table 
microscope, but by minute portions at a time. 

Objects for the gas microscope are usually fixed 
upon pieces of glass, and contained in a mahogany 
frame ; and the instrument will usually, with the 
lowest power, take in objects of an inch in diameter ; 
therefore the wings of * moths, sections of woods, 
&c., may be seen whole, and it is evident that if 
small insects are to be exhibited several may be 
placed upon one slider. ' 

Wc shall first consider vegetable objects, or such 
of them as are at the same time beautiful and illus- 
trative. To say which of them is most handsome 
is difficult, so full of perfection are the works of 
nature ; but it is in the minuter departments of it, 
that the microscope is adapted to show. We shall 
begin with some of the fungi, or mould, which are 
considered as the lowest order of creation, arising 
from damp, and nourished by decay ; we arc apt to 
consider such minute objects as unworthy our 
notice, yet some of them are of exquisite structure. 
The first circle exhibits numerous of them ; that in 
the centre is the mould upon bread. It is seen to 
consist of numerous fine tiireads, each bearing a ball 
upon its summit, one of. them scattering its seed, 
although the whole plant is almost too small for 
the unassisted sight. 

Fig. 1 is the aspergillus penicillatus, or the pen- 
cilled mould. ^ its stem and branches resemble 
strings of beads, united into necklaces. It is ex- 
tremely common in collections off Jried plants, when 
they have beeq neglected, and attracted moulffiness. 

Fig. 2 exhibits a somewhat rare plant, called 
dictydium cernuum : it is found on rotten wood. 
When young it much resembles mould, but as it 
increases in age it opens with the most beautiful 
rays. 

Fig. 3 shows a magnified representation of a part 
of one of the minute brown spots, which are often 
found under tlie leaves of the rose tree. It is called 
pnccinia rosae; one of the specimens shown is 
supposed to be in a young state. In ihe middle 
one is seen the seeds, and that nearest to the centre 
is one which is ripe, but which has not yet scatteted^ 
its seeds. The lowest figure represents a most 
beautiful and minute plant of this kind, growing 
uDon the leaf of a moss ; and by the side of it is a 
portion taken from the inside, and shows the seeds, 
tui.<"t!ier with the thread-like fibre to which the 


seeds are attached. The plant is called didermai 
it is somewhat rare. 

To proceed further with the fungi would be un- . 
advisable, but the whbld<^class affords subject for 
much entertainment and instruction ; and Ihe sub- 
jects are inexhaustible. England alone producii^ 
nearly 2000 different species of fungus, all of 
singular, yet simple structure. 

d^e other tribes of flowerless plants are even 
more worthy of our attention thi&i the fungp, as 
displaying the wonders of the minutest parts of 
creation. Without at the present time describiiK;^^'' 
the various forms and singular structure of their " 
, leaves, we may offer a remark or two upon the sMds 
and seed vessels, some of which are depicted in dia- 
gram Ko. 2. The object in the centre is the mouth 
of one of the seed vessels of a mossf. at first all the 
teeth represented, and which are always either 4, 8, 
16, 32, or 64, are folded inwards covering up the 
mouth ; afterwards those last forming the outer row 
are bent backwards and resemble a fringe around 
the mouth of the capsule or seed vessel. The teeth 
in some species are twisted together, in others 
jointed, and in dH endowed with the most regular 
and beautiful form and the most vivid colors. ** 
Mosses are now in their greatest perfection, and 
some kinds or other are to be found on every wall 
and bank of earth. It is not merely the mouth of 
the capsule which is worthy of attention, but the 
cellular strvK^ure of the leaves and other parts. 
Near akin to the mosses are thetjungermannife; 
the seed vessel of one of them is seen spk^ vf'-i 
and scattering its seeds in Fig. 4 of the same 
diagram. This seed vessel breaks into four pieces, 
and the seeds arc, moreover, attended with fine 
elastic screw- like filaments, which, untwisting 
suddenly when the seed-vessel opens, scatters the 
seed to a considerable distance. The leaves of tUds 
tribe arc of wonderlul beauty, variety, and delicacy ; 
the plants may be found growing abundantly on 
trees and the ground, particularly in the north 
of the kingdom, though some kinds are sufficiently 
abundant in the south. The equisetums, or horse- 
tails, are well-known plants ; cross sections of the 
stem are extremely beautiful as mi«^roscopic objects ; 
the seed is still more so, this part is seen in Fig. 3 ; 
the seeds are so minute os to be invisible to the 
naked eye, but when ma^ified present a curious 
formation. The seed while in the seed-vessel is 
coiled round by four filaments, club-shaped at the 
end; when the seed hat dropped, the filaments 
uncoil themselves supporting the seed as represented* 
At every chauge of weather the filaments contract 
or dilute, and, in consequence, the seed is moved 
forwards, and appears in courtant agitation. 

Figures 1 and 2 show the seed-vessels of another 
tribe of flowerless plants — the ferns. These seed- 
vessels are borne upon the plants in bunches, called 
Bori. They are at fi^st round, afterwards become 
pear-shaped, and theu^ppear furnished with an 
elastic ring on one side. " ^hf(i ripe the elasticity 
of the ring is such as to ov^^t;^me the cohesion of 
the sides of the seed-vessel^ snaps asunder, 

and, jerking to and fro in a veir curious manner, 
scatters the seed to a considers^^ le distance. The 
leaves and stems of the ferns a^. no less beautiful 
and worthy of attention. Diagt/m No. 4^*8ho^.ks 
the top of one of their leaves as cL];^le of beiug*^ 
exhibited by the microscopic lanthorn?^*^ 

Diagram 3 gives a magnified view of a sea weed 
and a river weed. The larger spefij|rv:a is the very 
delicate sea-weed of a rod color, (plocamium 
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cocciiieam)t which is collected so often on our 
coast for ornamental baskets, &c. The stem, 
crossing this, is a minute ,|^l;ion of the river silk, 
a green hair-like plant, c6mmon in ditches in the 
summer season. The whole of the smaller sea and 
river weeds are worthy of attention, and present 
infinite varieties of structure. Of flowering plants, 
who shall point out all their peculiarities ? Every 
part of a plant contains something wonderful: the 
tissues, the vessels, and cells, the pollen, seeds, 
^^,^;/:^tions of the stem and root, hairs, and other 
nttnute appendages, folding of the leaf and flower 
in thf bud, are but a very few of the wonders which 
the microscopist should regard, and which are 
adapted to the purposes of exhibition. Of these 
last subjects w(s have given some specimens in 
diagrams 4 and 5 ; 4 shows the hairs of plants. 

No. 1 is a curious jointed hair of the marvel of 
peru ; 2, a barbed hair of the borage ; 3, bamboo- 
like hair of the xanthium spinosum ; 4, a tufted 
hair of lavatera micans ; 5, one of salvinia ; 6, a 
forked hair of the indigo plant ; 7, a toothed hair 
of hawkweed ;'8, a beaded hair of spiderwort, while 
In the centre is a magnified \iew of the sting of a 
nettle. On the lower part is a bag of poison, from 
which arises an oblique pointed dart, which, being 
hollow, admits the poison to pass along it and into 
the wound. 

Diagram 6 shows the manner that,, knaves fold 
themselves up i^i their winter quarters — the bud ; 

• ' ■^/sV.ai^SiSaiiequently, any of the appearances repre- 
sented may now be easily seen from the buds of 
the trees and shrubs. Each of these forms has an 
appropriate name, and remains constant to the 
particular plant in which it is found. 

No. 1 is called equitantf as in the iris ; 2, imbri^ 
catvt as in the lilac ; 3, convolute, as in the apricot ; 
4, apprexsed, as in the mistletoe ; 5, cirdnatet as 
in the ferns ; 6, revolute, as in the willow; 7, invo^ 
Mte, as in the violet ; 8, otiJolute, as in the sage, 
and 9, plaited, as in the vine. 

(To be continued,) 


ON STEAM AS A CONDUCTOR OF 
ELECTRICITY. 

BY DR. CHARLES SCHAFHAEUTL. 

In the lastnumber of the Philosophical Magazine,” 
the electricity obtained from a jet of high-pressure 
steam was considered to be of similar origin with 
that obtained from the insulated and separated posi- 
tive metalUc disc of Volta's electrophorus. 

On this point, the first question which presents 
itself is. in what relation does steam or water-gas 
stand with the conductors or non-conductors of 
electricity. 

It is well knowh that moist ^ is a conductor of 
electricity, and dry aif, viz, which contains less 
water-gas than it is containing according 

to its temperature, non -conductor of electri- 

city; but, besides , :4ms, I am not aware of any 
experiment made^gjto ascertain the conducting 
power of pure steam without being in contact with 
water or mercury,/|nd 1 therefore determined to 
ase rtaia this qu^^on by experiment. 

' The ends ofs^ass tube, about two inches long 
and a quar^^^Tneh interior diameter, were drawn 
out over a '^ianip to points, and bent upwards in a 
right angle. %^bigk platinum wire, with a small 
ring formed at%% end, was then inserted into one 
end of the tube, and tlxe glass melted around it 


air-tight. Water was then poured into the tube 
and boiled till only about two drops remained, 
when another platinum wire was inserted at the 
other end, and the hole quickly hermetically closed 
as before. The distance between the ends of 
the two wires in the tube was about one inch 
and a quarter, and the tube in this state contained of 
course nothing but water-gas and some liquid water. 

This tube was now placed close to the bulb of a 
thermometer into a small sand-bath, and covered 
with the sand, excepting the two vertical ends. 

One of these platinum wires was then connected 
with the outside of a Leyden jar, the other with an 
insulated discharger. 

The Leyden jar, containing about 100 square 
Inches armed surface, was now charged by means 
of fifty revolutions of a 12-inch glass plate, and 
then discharged through the tube as usual. The 
glass tube acted exactly as an imperfect conductor, 
interrupting the conducting wire, which connects 
the two surfaces of the jar, like a piece of wet cot- 
ton thread, or portion of glass tube moistened 
inside. The jar w'as perfectly discharged by the 
first touch, with that peculiar hissing noise and 
reddish fascicular stream of electricity which inva- 
riably occur under similar circumstances. The 
temperature of the sand-oath was now gradually 
raised, and at every 5*^ a similar electric discharge 
from the Leyden jar was pasS^d through the tube. 
The same results were obtained until the thermo- 
meter reached 250°. At this point, by discharging 
the jar, a small red spark ^as obtained, instead of 
the former fascicular stream, and the jar was found 
to be entirely discharged, although the noise occa- 
sioned by the spark was scarcely audible, compared 
with the loud clap produced by the discharge of tbe 
jar under ordinary circumstances. 

After the temperature bad been elevated to 405°, 
the contents of the jar discharged with the usual 
brilliant spark and loud report, and at the same 
time the spark was seen passing through the tube. 
At this time no moisture could be detected in the 
tube, and the water-gas contained in it had entirely 
ceased to be a conductor of electricity, at the same 
time giving less resistance to the passage of the 
spark than common air, the striking distance 
having been elongated from half an inch to one 
inch and a quarter. When the temperature was 
reduced below 405°, the discharge passed as before 
mentioned, either as a small red spark, or in a fas- 
cicular stream, according to the Jbemperature. 
When above 405° the spark passed as usual, until 
tbe temperature rcAe to 443, when the tube burst, 
which prevented me from ascertaining its weight 
with and without the water ; the difference of which 
would of course have given me the weight of the 
water contained in the tube, the cubical contents 
of which would have been ascertained by filling it 
with quicksilver. If we assume that there were 
two drops of water in tbe tube when it burst, 
weighing together 0*73 grains, and supposing the 
contents of the tube to be 500 cubic lines, we have 
the pressure of 23*5 atmospheres therein* 

From the preceding experiments we may conclude 
that steam, pure and free from contact with water, 
ifas, like all other gases, the property of being a 
non-conductor of electricity. 

The facility with which the spark passes through 
the water-gas seems to be worthy of attention ; the 
striking distance of the spark having M^creased from 
half an inch to one inch and a quarter ; for, accerd- 
ing to Mr. Harris's discoveries, the striking dia- 
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coveries, the striking distances are, in ordinary 
cases, in the inverse ratio to the density of the gas. 

If we now consider the fact, that the electricity 
ofajetof condensed steam is, according to Mr. 
Armstrong’s experiments, positive ; that the quan- 
tity of electricity obtained from a jet of high-pres- 
sure steam is in proportion to its condensation ; 
further, that the steam contained in the boiler pre- 
sents no appearances of free electricity ; and tliat, 
according to Mr. Fattinson’s experiments, both 
water and boiler are negative, which is a necessary 
consequence of Mr. Armstrong’s experiments ; — 
we perceive a simultaneous development of electric 
polarity in opposite directions from a central or 
neutral point, as in the magnetic steel-bar j and 
this development of electric polarity can only be 
ascribed to the opposite changes of moleculan 
arrangements, as well as chemical condition of the 
water and steam column ; and we must consider 
both electric poles as co-existent and not separately. 

Volta's electrophorus is only remarkable for the 
property of retaining its electricity for a lengthened 
period, and its action is entirely due to induced 
electricity f with which no one will confound^ the 
electricity obtained from steam. Besides, the disc 
of the electrophoi'us, from which the spark is 
obtained, must be a perfect conductor well insulated, 
and shows signs of free electricity only when it is, 
after a close contact with the electrophone cake 
and neutralization of its free electricity, removed 
absolutely from the inducing cake. In a boiler 
filled with steam and waj:er, neither of the above- 
mentioned circumstances can take^ place, and the 
positive electricity of the condensed steam, and the 
negative electricity of the boiler, are the only 
points ascertained by experiment. The electricity 
developed by evaporation, as the source of the 
observed free electricity, is only hypothetical. 

Volta’s experiment, of splashing water on ignited 
charcoal, can scarcely be considered as identical 
with the evaporation of water in a boiler ; in the 
first instance, a mass of chemical decomposition 
and changes are taking place which never can occur 
in the latter, for even the sudden cooling of sub- 
stances is sufficient to produce signs of free 
electricity. 

If we ascribe the electricity of steam to its 
condensation, the circumstances under which that 
condensation takes place are likewise of great 
influence. The sm^est jet of high-pressure steam 
developes more free electricity than 100 times 
greater quantity of low-pressure steam; — another 
condition under which electricity is produced from 
a jet of steam, seems therefor^* to be its rapid 
enparmm wheci issuing from the boiler ; or probably 
the quantity of caloric becoming latent daring the 
expansion of high-pressure steam, has some relation 
to the quantity of electricity being set free. Even 
electricity in thunder-storms seems to be ascribable 
partially to the rapid currents of air whirling 
towards the centre of the clouds, as caloric is 
absorbed whilst the thunder-clouds are charging 
themselves . — Philosophical Magazine, 


ALLOYS. 

Alloys are a combination of two or more metals. 
The term is sometimes employed to denote the 
iifferior metal combined with gold or silver. Thus, 
it is said, the standard gold of jewellers is 18 carets 
of gold and 6 of alloy, whatever metal the alloy 


may be. When metals are combined, either by 
fusion br cementation, the alloy, formed generally, 
possesses properties and characters very dififerent 
from those of the respective components. The 
density is sometimes greater, sometimes less ; the 
fusing point, in some cases, is considerably lo^er 
than the mean. Elasticity is sometimes communi- 
cated, sometimes destroyed; and the malleability 
and ductility of the alloy seldom correspond with 
those of the metals forming it. These important 
changes would lead to the inference, that alloys^ 
are chemical combinations, and not mecbani||^>i 
mixtures ; but there are many objections to tEis 
supposition, the most important of which are,' that 
metals, may be combined in any proportions, and 
.that they may be separated by the process called 
eliquation, if there is a great difference in the 
respective temperature of their fusing points. Thus 
silver and lead may be separated from copper by 
heat, the copper requiring a higher temperature for 
its fusion than the other two metals combined ; and 
an alloy containing a volatile metal, as mercury, 
or zinc, may be decomposed by a strong heat, the 
fixed metal remaining when the more Tolatile is 
expelled. In many cases, a very small proportion* 
of one metal is sufficient to change the most 
important characters of another. A quarter of a 
grain of lead will render an ounce of gold perfectly 
brittle, although neither gold nor lead^ are brittle 
metals. If ^ crucible containing arsenic be placed 
in the same fire with a crucible ^containing gold^ 
the fumes of the arsenic will render the goKI* 

Some of the changes thus produced arc of the 
utmost importance in the arts, as many of the 
alloys are far more valuable on account of the 
newly-acquired properties, than any of the simple 
metals. Gold and silver, in their pure state, wo^ld 
be totally unfit tor tlie useful purposes to which 
they are applied, if they were unalloyed, on account 
of their softness. Even the standard current coin 
of the realm is alloyed, to render it hard, otherwise 
the impression w'uuld be speedily effaced, and the’ 
coin, by abrasion, would soon become deficient in 
weight. Pure copper woqld be unfit for many of 
the purposes in which it is so exUnsively applied in 
the arts, if it w'cre not alloyed by some metal to 
give it hardness ; and it |s singular that the metals 
employed for this purpose are all soft metals. Brass, 
bell-metal, gun-metal, &c. are all alloys of copper 
with soft metals. Some metals which will not com- 
bine together immediately, may be united by the 
intervention of a third. Thus, mercury will not 
combine directly with iron ; but if zinc or tin is 
^first added to the iron, an amalgam may be formed 
of it with mercury. It mayiiere be observed, that 
when mercury is united to any other metal, the 
compound is called an a^-nalgam. In order to make 
a perfect alloy, a.very intimate a^ixture, by me- 
chanical agitation, itji^puld effected while the 
.metals are in the ffuidWiite. |They should, there- 
fore, be either constantly^rl^d with an infusible 
rod, or repeatedly poured fri6^.^ne hot crucible to 
another. Mr. Hatchett found V^at the lower end 
of a bar of standard gold was Tf inferior specific 
gravity and value to the uppe| ^ extremity, which 
would be formed by the last poV ions of the meM 
in the crucible. The surface of nfv^als, also,*'8houlc^ 
be carefully defended, while in the liGcM state, from 
the action of the atmosphere, by a strain of wax, 
pitch, or resin, if the fusing point be low; or by a 
layer of salt, pounded glass, bQiw«;'^Ac., if it be 
high. In tUs article we shall merdy give a brief 
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account of the nature and composition of the most 
important alloys, and their respective uses. Where 
the mode of manufacture is cojuplicated, and requires 
peculiar processes, we 8^11 more fully describe 
them under their several heads. 

^tuts is composed of variabbs proportions of zinc 
and copper, according^ to the use for which it is 
required. In general, about 9 parts of zinc are 
added to 16 of copper when melted. The best 
brass is not made by the direct cotnbination of the 
^ two fluid metals, but by the process called cemeu- 
Sa^i^n. The vapour of the zinc ore, by this mode, 
combines more intimately with the copper. 

JlfotiAetm Gold. — ^Three parts copper, 1 part zinc, 
and a small quantity of tin. If these metals are 
pure, and are melted in a covered crucible containing 
charcoal, the allo^ bears so close a resemblance to 
gold, as to deceive very skilful persons. 

Tombac, or White Copper, is formed of variable 
proportions of copper, arsenic, and tin. 

jPmc4dec/t.— Five oz. pure, copper, and 1 oz. zinc. 
The copper must be flrst melted b^ore the zinc is 
added. 

Princess Metal is made of from 2 to 3 parts of 
copper, and 1 of zinc ; or of common brass, with an 
extra portion of zinc. 

Bell Metal. — Six to 10 parts copper, and 2 parts 
zinc. For small bells, a little zinc is added, and 
sometimes sUver. 

Tutania, or Britannia Metal. — ^Four oz. plate 
brass, and 4 oz. tift ; when fused, add 4 oz. bismuth, 
aYTd '^^'^^i^antimony. This composition is added at 
discretion to melted tin. 

German Tutania, — ^Two drms. copper, 1 oz. 
antimony, and 12 oz. tin. 

Spanish Tetania. — Eight oz. scrap iron, or steel, 

1 lb. antimony, and 3 oz. nitre. The iron or steel 
must be heated to whiteness, and the antimony and 
nitre added in small portions, ^o oz. of this 
compound are sulflcient to harden 1 lb. of tin. 

Qaeen^s Metal. — Four arsl a half lbs. tin, lb. 
bismuth, lb. antimony, and \ lb. lead. Or, 100 lbs. 
tin, 8 lbs. antimony, 1 lb. bismuth, and 4 lbs, copper. 
This alloy is used for mrking tea-pots and other 
vessels which imitate silver. 

Red Tombac. — Five and a half lbs. of copper, 
and i lb. zinc. The copper must be fused in a 
crucible before the zinc is added. This alloy is of 
a red color, and possesses greater durability than 
copper. 

White Metal. — ^Ten oz. lead, 6,oz. oismuth, oqd 
4 drms. antimony. Or, 2 lbs. antimony, O^oz. brass, 
and 10 oz. tin. 

Gun Metal. — One hundred and twelve lbs. 
Bristol brass, 14 lbs. 'zinc, and 7 lbs. block tin. 
Or, 9 lbs. copper, and 1 lb. tin. Lead was formerly 
used in this alloy to faciliterle the casting, but, at 
tub battle of Pragpo, it was found that some of the 
pieces of ordnance, formed this metal, were 
actually melted by tl^frm\?.>i^ of firing. 

Blanched Copper, oz. copper, and i oz. 
neutral arsenical together under a flux of 

calcined borax and; j Jounded glass, to which charcoal 
powder is a^ded. 

Specula Metal.^-pfisecTL lbs. copper, 3 lbs. zinc, 
/nd,4 lbs. tin. metals form an alloy of a 

light yellow colw^ossessing much lustre. 

’ Metal for Key Valvea. — Four oz. lead, and 

2 oz. antim 

Printing jWes. — Ten lbs. lead, and 2 oz. 
^ antimony. lAlir-^limony is added while the lead 
ia state of fusion, the antimony gives hardness 


to the lead, and prevents its contraction when 
cooling. Some manufacturers employ different 
proportions of these metals, and some add copper 
or brass. 

Small Type Metal, — Nine lbs. lead, 2 lbs. anti- 
mony, and 1 lb. bismuth. The antimony and 
bismuth are added when the lead is melted. This 
alloy expands in cooling ; the mould is, therefore, 
entirely filled when the metal is cold, and no blemish 
is found in the letters. Stereotype plates are 
formed of this alloy. Some manufacturers employ 
tin instead of bismuth. 

Common Pewter. — Seven lbs. tin, 1 lb. lead 
6 oz. copper, and 2 oz. zinc. The copper must be 
first melted before the other metals are added. 

Best Pewter. — One hundred parts tin, and 17 
parts antimony. 

Hard Petvter. — ^Twelve lbs. tin, 1 lb. antimony, 
and 4 oz. copper. 

Common Solder. — ^Two lbs. lead, and I lb. tin. 

Soft Solder. — ^Two lbs. tin, and 1 lb. lead. 

Solder for Steel Joints. — Nineteen dwts. of fine 
silver, 1 dwt. copper, and 2 dwts. brass. 

Silver Solder for Jewellers. — Nineteen dwts. fine 
silver, 1 dwt. copper, and 10 dwts. brass. 

Silver Solder fur Plating.^ -Ten dwts. brass, and 
' 1 oz. pure silver. 

j Gold /SbWer.— Twelve dwts. pure gold, 2 dwts, 

; pure silver, and 4 dwts. copper. 

Bronze. — Seven lbs. copper, 3 lbs. zinc, and 

2 lbs. tin. The copper must be melted before the 
other metals are added. 

Mock Platinum. — Eight oz. brass, and 5 oz. zinc. 

Alloy of Platinum with GoW.— Fifteen parts 
pure gold, and 1 part platinum. The gold must 
be melted before the platinum is added. This 
alloy is whiter than gold. Platinum has the singular 
. property of depriving gold of its peculiar color ; if 
i ten parts of gold are combined with only one of 
* platinum, the alloy will appear of .the color of 
platinum. There is another remarkable property 
attending this alloy of gold and platinum, that it is 
soluble in nitric acid, which does not act upon 
either of the metals in a separate state. 

Ring Go/d.— Six dwts. 12 grs. pure copper, 

3 dwts. 16 grs. fine silver, and 1 oz. 5 dwts. pure 
gold. Jeweller’s gold is made of variable propor- 
tions of pure gold and copper, and sometimes of 
silver. 

Imitation qf Silver. — One lb. copper, and } oz. 
tin. This alloy will be of a deeper color than 
silver, but in other respects it is very similar. 

Alloy qf Platinum with Steel. — Platinum, 
although the mosf infusible of metals, when in 
contact with steel, melts at a comparatively low tem- 
perature, and combines with it in any proportion. 
This alloy does not rust or tarnish by exposure to 
a moist atmosphere for many months. The alloy 
is malleable and is well adapted for instruments 
which would be injured by slight oxidation, as mir- 
rors for dentists. &o. The best proportions do not 
yet appear to be known; but it appears that if 
much platinum be used, the alloy has a damask or 
wavy appearance. Steel for cutting instruments is 
much improved by even l-500dth of platinum. 

• Alloy of Silver and iS/ee/.— Steel 500 parts, and 
sflver 1 part. If a large proportion of silver is 
employed, the compound appears to be a mechani- 
cal mixture only. The silver is distinctly seen in 
fibres mixed with the steel, and the alloy is subject 
to voltaic action. When the propoftion does not 
exceed 1-500, the^ compound appears to be a Ihe-* 
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micBl union ; the steel is rendered much harder, 
forges remarkably well, and is infinitely superior to 
the best cast steel for cutting instruments, &c. 

Alloy qf Steel with Rhodium , — If from 1 to 2 
per cent, of rhodium be combined with steel, the 
alloy possesses great hardness, with sufficient tena- 
city to prevent cracking, either in forging or har- 
dening. This alloy requires to be heated about 73° 
Fahr. above the best English cast steel in temper- 
ing. It is superior to that metal ; but the scarcity 
of rhodium will prevent the extensive use of this 
valuable compound. 

Fusible Alloys , — Four oz. bismuth, oz. lead, 
and 14 oz. tin. Melt the lead first, and then add 
the other meials. This alloy will melt in boiling 
water, although the melting temperature of the se- 
veral components is much higher; viz. lead. 612°; 
bismuth, 476° ; tin, 442°. *■ 


LAUGHING GAS, OR NITROUS OXYDE. 

Protoxide of nitrogen, nitrous oxide, or laugh- 
ing gas, was discovered by Dr. Priestly, in the 
year 1776 ; he cAXedit dephlogisHcated nitrous air: 
it has also been called gaseous oxide of azote. It 
may be formed by exposing nitric oxide to the action 
of iron-filings, by which one equivalent of its oxygen 
is absorbed, and the remaining elements left in such 
proportions as to con<)|^itute nitrous oxide. But the 
gas thus procured is not pure. It is most easily 
and abundantly obtained in a state of purity, by 
heating, in a glass retort; over an argand lamp, the 
salt called nitrate of ammonia, to a temperature of 
420°. The gas which passes off, provided the salt 
be pure, and the temperature not too high, may be 
collected over warm water, and is pure nitrous 
oxide. If the nitrate of ammonia contain a mixture 
of. the muriate, the gas will be contaminated by 
chlorine ; and if too much heat be used in the decom- 
position of the pure salt (which may be known by 
white vapours appearing in the retort) it will con- 
tain nitric oxide. The salt should be kept in a 
state of gentle ebullition, so as to maintain a quick 
but not violent evolution of gas. 

The presence of chlorine in nitrous oxide is ascer- 
tained by its smell, and may be avoided by pure 
nitrate of ammonia, the solution, of which should 
not be rendered turbid on the addition of nitrate of 
silver. Nitric oxide is detected in it by the ajipear- 
ance of red fumes on mixing the gas with oxygen ; 
it may be abstracted by agitating it with a solution 
of protosulphate of iron, which has no action upon 
nitrous oxide, but absorbs the nitric oxide, and 
acquires a deep olive color. Ir nitrous oxide be 
mixed with oi^gen or with common air, it affords 
red fumes upon adding to it a few bubbles of nitric 
oxide, and it is not, as it ought to be, entirely ab- 
sorbed when agitated with thrice its bulk of water. 

One hundred cubic inches of nitrous oxide weigh 
47.220 grains; its specific gravity, therefore to 
hydrogen, is as 22 to 1 ; and to atmospheric air as 
1.534 to 1000. 

The taste of this gas is sweet, and its smell pecu- 
liar, but agreeable. It is absorbed when agitated 
with water, which takes up about its own bulk, and 
evolves itunchanged when heated. It should, there-* 
fore, be collected and preserved in stopped bottles'. 

Nitrous Oxide was generally considered not only 
as unrespirable, but as eminently noxious;, the 
attempts, however, that had been made to breathe 
it, were wi^ ah impure gas : when obtained per- 
Ickly^pure, Sir H. Davy found tl)at it might be- 


breathed when mixed with common air, without any 
injurious effects, and he afterwards ventured upqji 
its respiration in a liilxs state, and discovered its 
singular effects upon tm^ system, which in many 
respects resemble those of intoxication. The expe- 
riment of breathing this gas, however, cannot* be 
made with impunity, especially by those who are 
liable to a determination of blood to the head.. 
The following accounts will serve to give a gene- 
ral idea of its singular powers. They are quoted 
from Sir H. Davy's “Researches," in 
many important details concerning the effects 
different gaseous bodies upon the system will be 
found, l^e first account is by Mr. Tobin, and the 
second by Dr. Roget. 

“ On the 29th of April I breiyihed four quarts 
from and into a silk bag. The pleasant feelings,^ 
however, went off towards the end of the experi- 
ment, and no other effects followed. The gas had 
probably been breathed too long, as it would not 
support fiame. 1 then proposed to Mr. Davy, to 
inhale the air by the mouth from one bag, and to 
expire it from tr!ie npse into another. This method 
was pursued with less than three quarts, but the 
effects were so powerful as to oblige me to take in 
a little common air occasionally. 1 soon found my 
nervous system agitated by the highest sensations of 
pleasure, which are difficult of description; my 
muscular powers were very much increased, and I 
went on brdathing with great vcliqpnence, not from 
a difficulty of inspiration, but from an*3ag^ 
for more air. When the bags were exhausted and 
taken from me, 1 continued breathing with the same* 
violence ; then suddenly starting from the chair, 
and vociferating with pleasure, I made towards 
those that were present, as I wished they should 
participate in my feelings. I struck gently at hlr. 
Davy; and a stranger entering the room at the 
moment, I made towards him, and gave him several 
blows, but more in the spirit of good humour than 
of auger. 1 then ran through different rooms in 
the house, and at last returned to the laboratory 
somewhat more composed ; my spirits continued 
much elevated for some hdars after the experiment, 
and 1 felt no consequent depression either in the 
evening or the day following, but slept as soundly 
as usual." * 

Dr. Roget states as follows : “ The effect of the 
first inspirations of the nitrous oxide was that of 
making me vertiginous, and producing a tingling 
sensation in my hands and feet : as these feelings 
increased, I seemed to lose the sense of my own 
weight, and imagined I was sinking into the ground. 
*I then felt a drowsiness gri^ually steal upon me, 
and a disinclination to motion : even the actions of 
inspiring and expiring were not performed without 
effort ; and it also lequifhd some attention of mind 
to keep my nostrils plosed with my fingers. I was 
gradually roused from^is torpor by a kind of deli- 
rium, which came on^^. rapUly that the air-bag 
dropped from my hands. Yii^^ensation increased 
for about a minute after I hao^ased to breathe, to 
a mucli greater degree than befa^, and I suddenly 
lost sight. of all objects around they being appa- 

rently obscured by clouds, in! which were many 
luminous points, similar to what ^ften experienced 
on rising suddenly and stretchingii^jat the arms; 
after sitting long in one position, ji^elt myself 
totally incapable of speaking, and forborne time 
lost all consciousness of where I W|^or who was 
near me. My whole frame felt*a^ violently agi- 
tated : I thought I panted violently ; my heart 
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Boemed to palpitate, and every artery to throb with 
violence ; 1 felt a singing in my ears ; all the vital 
motions seemed to be irresistibly hurried on, as if 
their equilibrium had been^ ^destroyed, and every, 
thing was running headlong into confusion. My 
ideas succeeded one another witli extreme rapidity, 
thoughts rushed like a torrent through my mind, 
as if their velocity had been suddenly accelerated by 
the bursting of a barrier which had before retained 
them in their natural and equable course. This 
state of extreme hurry, agitation, and tumult, was 
^ ,,transient. Every unnatural sensation gradually 
^Wdsided ; and in about a quarter of an hour after 
1 had^ceased to breathe the gas, 1 was nearly in the 
same state in which' I had been at the commence- 
mcnt of the experiment. 1 cannot remember that 
1 experienced th« least pleasure from any of these 
sensations. I can, however, easily conceive, that 
by frequent repetition I might reconcile myself to 
them, and possibly even receive pleasure from 
the same sensations which, were then unpleasant. 

I am sensible that the account 1 have been able 
to give of my feelings is very imperfect. For, 
however calculated their violence and novelty 
'.rere to leave a lasting impression^ on the memory, 
these circumstances were tor that very reason unfa-* 
vorable to accuracy of comparison with sensations 
already familiar. The nature of the sensations 
themselves, which bore greater Resemblance to a 
half-deliriod^ dream than to any distiyc!: state of 
mind capable of Mng accurately remembered, con- 
‘^.^ 2 ^^f^f^^l|re^y^much to increase the difficulty. And 
as it is above two months since 1 made the experi- 
ment, many of the minuter circumstances have 
probably escaped me.” 

Nitrous oxide is not permanently elastic; for by 
subjecting it to a pressure of about 50 atmospheres | 
at me temperature of 56°, Mr. Faraday obtained it 
in the liquid form. It was thus procured by seal- 
ing up some nitrate of ammonia in a bent tube and 
heating it, while the otbe;; end was kept cool. 
Many explosions occurred with very strong tubes, 
and the experiment is always attended with risk. 
The tube, when cooled, is found to contaiu two 
fluids : the heavier is water, a little acid ; the 
lighter, liquid nitrous oxide ; it is limpid, colorless, 
and 80 volatile, that the heat of the hand generally 
makes it disappear in va^or. The application of 
ice and salt condenses it again. It has not con- 
gealed by cold. Its refractive power is less than 
that of any known fluid. A tube being opened in 
the air, the nitrous oxide immediately burst into 
vapor. Another tube was opened under water, and 
the vapor collected and examined proved to be 
nitrous oxide. • 

Nitrous oxide supports combustion, and a taper 
introduced into it has its fl^me much augmented, 
and surrounded by a purplish halo. Phosphorus 
and sulphur, wh^ ii^roduce^n a state of vivid 
ignition into this gas. are cjpsble of decomposing 
it, and burn with thn^j^^appearance. nearly as in 
oxygen ; but if, wh into the gas, they are 
merely burning diiw, they then do not decompose 
it, and are extinglished ; so that they may be 
melted in the gas, cl even touched with a red-hot 
wire without infla^ng. Charcoal, and many of 
the%netAls, also j^mpose nitrous oxide at high 
temperatures 

At a red Jffat this gas is decomposed, and two 
volumes of it arc resolved into two volumes of 
nitrogen and deiy noUime of oxygen, so that it thus 
euffers an increase of bulk. 


The analysis of this gas may also be effected by 
detonation with hydrogen. When a mixture of 
one volume of nitrous oxide and one volume of 
hydrogen is fired by the electric spark, water is pro- 
duced and one volume of nitrogen remains. Now, 
as one volume of hydrogen takes half a volume of 
oxygen to form water, nitrous oxide must consist 
of two volumes of nitrogen and one volume of oxy- 
gen ; these three volumes being so condense^ in 
consequence of chemical union, as only to fill the 
space of two volumes. 

Note * — It may be advisable to remark, that the 
gas, if not pure, is highly dangerous to inhale ; to 
test if it be so, it is only necessary to hold a can- 
dle before a small jet of it. If pure, the flame will 
appear large and yellow. To administer it, pro- 
cure a bladder, which will hold about 2 gallons, and 
furnish it vnih a wide mouth-piece, sucb as a tube 
about } of an inch in diameter. The bladder hav- 
ing been filled with gas, direct the person who is 
to receive it, to sit down on a chair, and to hold hia 
nose, so that he shall be obliged to breathe through 
his mouth ; then let him make a full expiration of 
all the air in his lungs, and instead of inhaling com- 
mon air again, the operator must put the bladder to 
his mouth, and hold it there. The person who re- 
ceives it will in about a minute show the effects. 


ON THE EPOCHS OF* VEGETATION. 

BY M. HENRY BERdHAUS, OF BERLIN. 

Nature has made essential distinctions in the 
period of germination, which,, as is well known, 
are in a great measure caused by the constitution 
of the seeds themselves. Thus rye, millet, and 
most of the cerealia, germinate in two or three 
days ; lettuce, the gourd, and the water-cress, in 
from five to seven ; the bean and oniOn in about 
twenty; parsley im forty days; columbine, the 
almond, the peony, the hazel-nut, &c. in from six 
to eight months ; and, finally, the rose germinates 
between the first and second year. 

As calorie is the most powerful of the agents 
which operate upon vegetation, so must it also 
exercise the greatest aud most direct influence on 
germination. Consequently the principle may be 
adopted that this phenomenon of vegetable growth 
stands constantly in connexion with the different 
degrees of temperature of the soil by which the 
seeds are surrounded. 

We recognise a more evident proof of the truth 
of this principle in the fact that the seq^s of tropical 
plants, when sown in temperate climates, germinate 
much later than iif their native soils ; while the 
germination of seeds of colder counties is extra- 
ordinarily hastened by their being sown in temperate 
climates. 

Hence, in the greenhouses of our botanic gardens, 
we must elevate the temperature considerably in 
order to induce germination in the seeds of tropical 
countries ; and hence we must shelter the seeds of 
northern countries in the coldest and most shady 
spots in order to hasten their vegetation. 

The difference of temperature, likewise, which 
occasionally occurs in one and the. same season in 
different years exercises a great influence on the 
e^chs of germination. In fact, we not unfrequenily 
see that seeds of the same plants germinate much 
earlier when the spring arrives soon, and a mild 
rainy winter had preceded it, but mudi later when 
the heat of spring has been delayed by a severe 
winter. 
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FrondQscence, that is the unfolding of the leaf- 
(uds/U subjected to the same changes which are 
observable iu the germination of seeds; for the 
difference of climate and that of the seasons exercise 
the greatest influence on this second epoch of 
vegetation. 

The lilac (Syringa vulgaris) unfolds its leaves, 

In the neighbourhood of Naples (lat. 41*^), in the 
firshdialf of the month of Januaiy. 

In England and near Paris (lat. 49**jy as observed 
during many years, on the 12th March, as a mean. 

In the middle districts of Sweden, Upsala (lat.60^ 
at the beginning of March. 

The elm (Ulmus eampestris) unfolds its leaves, 

At Naples, at the beginning of February ; 

At Paris, in the month of March ; 

In England, on the 15th April ; « 

At Upsala, in the middle of March. . 

ThO birch (Betula alba) unfolds its leaves, 

At Naples, in the month of March ; 

At Paris, in April ; 

In England, the 29th March ; 

At Upsala, in the first days of May. 

The beech {Fagus sylvatica) unfolds its leaves. 

At, Naples, towards the end of March ; 

In England, the Ist May ; 

At Upsala, in the first days of May. 

The lime-tree (Tilia) unfolds its leaf-buds, 

At Naples, towarc|,f the end of March ; 

In England, the 13th April ; 

At Upsala, in the first days of May. 

The Oak (Quercna) vnfolds its leaves, 

At Naples, the beginning of April ; 

At Paris, in May ; 

In England, the 26th April ; 

At Upsala, the first days of May. 

Investigations made regarding the various periods 
of the development of the flowers or efflorescence 
in the middle latitudes of Europe and North 
America, according to a communication made by 
the late M. Schiibler, prove, as a general result, 
that the development of flowers is four days later 
for each degree of latitude towards the north. 
According to corresponding observations which 
were made, at the request of M. Schiibler, by the 
naturalists assembled at Berlin in the autumn of 
1828, during the following summer at Parma in 
Lombardy, and in various places farther to the 
north, it appears that the same plants flower at 
Zurich six days later than at Parma, at Tubingen 
thirteen days later, at Jena seventeen, at Berlin 
twenty-five, tat Hamburgh thirty-three, at Greifswald 
thirty-six, and at Christiana less than fifty-two 
days later than at Parma. 

This likeifise holds good in a corresponding way 
with vegetation at points at a higher elevation. In 
a district lying 1000 feet higher, the growth of 
plants, in our geographical position, is rendered at 
least ten to fourteen days later. 

In Saxony the following observations were made 
in the years 1833 and 1834, regarding some of 
the periodical phenomena of the vegetable kingdom 
which depend on the influence of the climate ; and 
the subjects of these experiments were the chief 
plants used as food. 

In higher latitudes, in districts situated in the 
north of Germany, the development of vegetation is 
less retarded than in more southern positions ; the 
delay of the development of efflorescence between 
Hamburgh and Christiana amounts to only 3.4 days 


for one degree*s approach towards the north, while 
that between Southern Germany and Smyrna in 
Asia Minor, whichJs.^m the same parallel as the 
most southern portionsVj^f Europe, amounts for the 
same space to 7.4 days. 

The cause .of this difference arises from ^the 
different lengths of the days, which in higher 
latitudes, during the warm period of the year, 
increase in a much greater degree than they do in 
southern ‘parallels, by which the vegetation is 
hastened into development more speedily; and k , 
is only in this way that it is possible in higg^-^ 
latitudes for various summer plants to reach their 
requisite maturity. i 

Some plants exhibit in this respect remarkable 
differences ; the activity of vegetation is not increased 
in equal proportions in different (fiants by the same 
elevation of temperature. Plants of northern 
climates are less retarded in their development at 
the same low temperature than are plants .of more 
southern regions. 

(To be continued,) 

MISCELLANIES. 

Effects of Winds upon the Atmosphere , — ^The 
following laws have been deduced from extended 
experiments by Kamtz and Dove. 1 . The barometer 
falls under the influence of the east, sqpth-east and 
south wifidi ; the descent changes to ascent by 
the south-west wind ; rises by thC west, north- west 
and north winds ; the ascent changes 'to dCytt:uc"15J" ' 
the north-east wind. This law is deduced from 
observations, made as Paris four times a day, at first 
for five years, then for ten years, 1816-25. 2. The 
thermometer rises by the east, south-east and south 
winds ; the ascent changes to descent by the sqpth- 
west wind ; falls by the west, north-west and north ; 
the descent changes to ascent by the north-east 
wind. This and the following are believed to be 
based upon observations made at Paris and London, 
and have been confirmed by observations of Kamtz 
himself during four years. 3. The elasticity of 
aqueous vapor is increased by the east, south-east, 
and south winds ; its increase changes to decrease 
by the south-west wind ; it decreases by the west, 
north-east, and north wipds, andits decrease changes 
to increase by the north-east wind. 4. The humidity 
of the atmosphere decreases relatively from the 
west wind, passing by the north to the east, and 
increases, on the contrary, from the east by the 
south to the west. — Inventors* Advocate, 

Melting Snow with Salt. — People are in the habit 
of sprinkling salt upon snow before their doors. 
They could not do a mpre silly or in j urious thing. The 
result is to change dry snow or ice at the tempera- 
ture of 32 to brine at; 0. The injurious effect of 
damp upon the feet at this exc^sive degree of cold 
is likely to be eH^me. Cf, then, any one does 
sprinkle salt upon sw^in ^he street, he ought to 
feel it a matter of consS^AOT',to sweep it away im- 
mediately. — Faraday. 

Ferfame of Flow^s, — Ac(£*ding to the experi- 
ments of MM. Schiibler and Fvohler of Tubingen, 
white flowers are the most uAmerous in creation, 
and the most odoriferous ; ^d to these si:^ceed 
the red flowers. 

New Black Ink, — A very bel^iful black Ink, 
of easy preparation, may be made tAin the flowers 
of the Iris.— AMewtfMwi. 
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ELECTRO. MAGNETlSiM. 

{Refsumedfrorn page 299.) 

In our resumption of 1 lie subject of electro-magnetism, 
it is necessary, before proceeding to the rotative 
experiments, to show more jiartienlarly thanv/« l»aA*e 
hitherto done, the magnetic effects induced in ve./i- 
ous me.tallii; sulistanees, when the electric ffuiil is 
made to traverse them ; confining our attention 
chiefly to the attractions and repulsions smrli mag- 
nets exhibit, and the similar polarity they exliibit to 
ordinary magnets. Let it be remarked here, that 
the tenii electro-magnetic means not merely a stc"! 
or iron bar made magnetic by electricity, but als-f> eny 
coil or arrangement of wires through which the 
electric fluivl is passing in such a manner as to make 
it put on the properties of a magnet. , 

We haAc filrrady seen in an introductory paper on 
this subject, (p.i.L'C 171) that when a common wire 
transmits a e.iirrcnt of electricity, its two sides 
beconui magnelic ; one side showing the effects of a 
north polo, the otlior side that of a south pole. Now 
if the wires be multiplied, so the effect wdll be mul- 
tiplied also ; and from a coil of wire we sliall have a 
series of north poles pointing one way and an ecjual 
series of south poles turning the contrai*y way ; and 
these, if the curnmt be strong and the connections 
good, will have considerable directive and attractive 
force. 

The apparatus represented in Fig. 1, illustrates 
some of these principles. It consists of a flat para- 
lellogram of covered eopjper wire, bent so as to dip 
into two inc’ cury cups above an^J remaining suspended 
beuealh. 'I'hc lower portion of the wire may be 
bent ordy oueo, or it may make several rings, in 
either case acting in the same manner, and with 
nearly e'lual iiower. The stand boars a brass sup- 
port, terminating in a round piece of wood at top, 
through uliich pass two wires, eimh of which is tenni- 
naled at cither end with m<!r(;ury cups. Wlieu the 
points of the ware frame are placed in their appointed 
cups, and a current of the electric fluid from a small 
battery is made to traverse tlie wire, it will move 
itself gradually rouml until it reaches a situation 
transverse with the magneth; meridian, or in other 
words, will be nearly east and west ; one side of the 
wire having north polarity, the other side south 
polarity. 

The same result is shown by the use of Sturgeon's 
spiral card, Fig. 2, This is a circular piece of card 
with a wire terminating in a point at top, and con- 
tinued in a spjral form over the surface of the card 
till it arrives at the middle, where the wire passes 
through the card and being pa.4se.d straight down- 
wards, rests *11 a mercury cup on the foot. Tlie 
battery current being made to pass over through the 
wire, the instrument arranges itself as the last, that 
is, east and w'est, or across the magnetic meridian. 

Another apparatus, invented by Mr. Sturgeon, is 
of similar delicacy and equally shows the effect of 
the passage of a stream of the electric fluid in in- 
ducing polarity. This apparatus is represented in 
Fig. X It consists of a paralellograin of wire, one end 
of whi(;h is connected with tlie mercury cup at the 
top of the stand, the other end terminating in a 
similar cup ; as soon as the current is passed around 
the paralellograin, it turns itself in a manner accor- 
dant to the former instnnnents. Another fact is 
olsobrouglit before our notice, by having two of these 
instruments, that similar poles repel each other and 
opposite poles attract, just the same as in the ordi- 
. nnJy magnet, showing tliat slectro-magnets arc 


analogous to others in the effect of attraction and 
repulsion, as w'ell as in dip and polarity. 

The ingenious apparatus of M. de Rive, is si ill 
more conclusive, and en’tlflcs us to prove still better 
than liy the above, the law's by whii-h the above and 
similar implements areafteiited. De Rive’s floating 
ha'tery is represented in its simplest form in Fig. *4. 
It eoiisisis of a ring of wire, about 1 inch in diameter, 
holding a small strip of zinc at one end and another 
small strip at the oilier end, tliew’holc being inserted 
into a cork to render it buoyant. This is then floated 
in a basin of acidulated wetter, and small 
it is, yet there will be a siiliicieiiey of fluid disturb?!! 
to make the little ujiparatus arrange itself cast and 
west, one side of the wire being north r.ncl the other 
side south. (It is proper to remark that ii the ring 
ofwiro he made by twisting tlie wiii3 round several 
films I he instrument will be more powerful.) We 
have now to prove that one side of this ring of wire 
is re.dly north and the other reully south, and this 
is done by presenting to either side tlie pole of a bur 
magnet, when using the same pole it will be atlructed 
in the one insta:ie(j and repidled in the other. And 
the manner of * his attraction and rcquilbiiin forms 
one of tlie most singular and apparently ineompre-*- 
hensihle plicnomena, that the whole nmge of siience 
produces. First, we must premise, that ilie floating 
battery be in a sufficiently largi* basin to allow it per- 
fect freedom of mol ion, and tlie bar magnet held 
tow'ards i^ {^e small enough to pass eaSily tlirough 
the ring of wire, then holding oiic<>’)ole of tlie mag- 
net to tlie side of the ring where it is 
ring will gradually approach the magnet, will pass 
over it and sliile along until it arrives at the centre 
of the magnet, wliere iiwillstoi); if now the ring 
be held still and the magnet drawn out, and placed 
in the same ])ositjori as before, but with tlie jioles 
reversed, it is just possible that the ring may bt in 
the point of equilibrium as before, but if inclined 
a little away from this point, it will, instead of sail- 
ing to the centre agaiij, move outwards, and bo 
throwm off tlie end of the magnet wdth some force, 
it will Ihen turn itself round, and jircsenting its 
other side, will gradually slide back again to the 
centre of the magnet as at first. „ 

The explanation of this phenomenon, singnlar r.s 
it is, is very easy, as will be seen by the following 
cut, which represents a bar magnet, and a side view of 
the floating ring. 



Suppose the current^ is so jiassing, that the side 
of the ring ncaresti^ the ma^uclfis south, and that 
the north pole of tli^nagnet he presented to it. 
It is evident, that the <f\ the magnet and the 
side of the ring nearest tor^ re in opposite states, 
attraction therefore takes plact.^ and the ring slides 
over the pole of the magnet ; frit this exact point, 
the pole itself exerts no influe£e, hut the whole of 
that end of the magnet i.s enf,jwed with north po- 
larity, more or less; there folk the ring is'stUl 
attracted beyond the exact polar pl^j^it, and as soon 
as it is so, be it but by a hair’s bmXjJli, the north 
side of the ring is opjjosed to the north pole of the 
magnet, and repuKsiou takes piece bek'.vcen them, and 
the lingisurged forwards witli renew'cd impulse ; this 
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impulse however, gradually lessens, until ^je ring 
attains the central point, when the south ))olc of the 
magnet exerts its power to .stop it from coming 
further, ^''he second case, 'when the ring sails out- 
ward, is no less easily acOounted for ; w’c have only 
tOjjsupposc the magnet turned end for enel*, and the- 
ring resting near the middle of it, when the same 
causes, but diflerently exerted, occasion that cifect 
also, 

l^ig. 5, shows an improvement upon M. dc Rive’s 
apparatus, suggested by Mr. Marsh ; the ring of wire 
i^^cork is as before, hut the strip of copper is made 
to surround the zinc, and the metals, that is, the 
zinc f^nd copper, are inclosed in a small glass tultc; 
this being tilled with acid and water, there is no ne- 
cessity that the water in the basin should be ^adu- 
lated, thereby taking away the expense and aiindyarice 
of a large quantity of materials. 

Another apparatus was invented by Mr. Faraday, 
to show the attractive and repulsive etfeets of two 
stream's of electric fluid passing along wires placed 
near to each other, (see Fig. G.) If the e-urrent of 
one battery be made to pass along the foremost wire, 
and a tmrrent from a second battery be made to 
pass along the second wire in the same direction, 
the wires will attracst each other ; hut if one of 
these currents be reversed in direction, the wires 
will repel each other. 

Now we come to consider hoU(!t‘s, (X* hnigitudinal 
coils, such as that rejiresented iu Fig. If a coil 
of this kind be mspended instead of the flat coil 
Iti th6' result will be, that one end of it will 

point to the north, and the other to the south, ex- 
actly as an ordinary magnet, and tliis for tin* same 
reason, a,s the flat coil (No. 2,) turns its sides to the 
north and south. If w’c exatniue one of these helices, 
we, find that each ring of it has north polarity on 
one side, and south on the ot,her ; now si;p]io,siiig 
there arc ten rings or coils, tlieix* would be ten north 
poles, all pointing one way, and ten south poles, 
the contrary. \Vc also iiudtfivery one, of these poles, 
except one north pole at one end. undone south ptdc 
at the other end, has a contrary polo nc,\t to it, 
therefore nine north poles^and nine south ])olcs neu- 
tralize each other, #ind there remains but two to in- 
duce the motion of the wlicde machine ; hut these 
two poles are distant from each other, having the 
same iiiliueuce one upon the other, and being in- 
11 'iene,ed by the same causes as a common suspended 
I ir in.ignefc, which it exactly resembles iu every 
]• irliciilur of action. 

'riiis will e\|)laiii the north ;uid south ])olarity, 
which the modilicationof M. Uc la Rive's, shown in 
figures K and 9, exhibit when left floating, the one 
i'i common water, the oilier, acidulated water. The 
ex'plaiiatioii of these electio-magnels has already led 
us too far to enter at pres^mt into the subject of 
the influence of one electrical current upon another, 
in producing rot^tioi^; buttj^ particular part we, 
have now endeavoured to^^gffijidate w’ould be in- 
complete, did we n(# (>^An*ve, that every experi- 
ment of the kind exactly imitated by mag- 

netism alone, and f^t uU these cleetro-magiiets are 
influenced by the aLroach of artificial and natural 
magnets; for exanlile, lay one of the colls ti-^cd 
to convey a small cwvntni of the electric fluid across 
abilsiii Af water, near it, supported by a cork, 
(see Fig. small magnet; it wail be seen 

that the ma;ii^^ will be attracted to one part of the 
coil, and repelled by tlie oth'^r; it w’ill, it* properK* 
placed, sail t^Vthf^e^id of the coil, and turning end- 
wise, enter it, and gradually approach the centre, 


where it will fix itself, in the same manner as in 
one of the preceding experiments ; the ring of wire 
slided over the mugnet that w'as held firm, and so on 
for the rest. 

(To fjp pimtinned.) 

ON THR KFOCHS OF VEGETATION. 

'JtGN-umpd from pmjp 336, and concluded.) 
Between Perth- Amboy, on the east coast of 
North America and Naples, there is a difrereuce in 
the flowering period of the peach-tree of ten weeks, 
although the two places are nearly under the same 
])arallel ; and there is a diflere.nce of six weeks in 
the case of tJie pear-tree, and eight in the apple. 
Perth- Amboy, however, lies on the isothermal 
j)arallel of 12.1^, while Naples is nearly on that of 
17°. At the former ])lace, the winter has a tem- 
perature oi^only 32‘’.rii F., and at the latter of 5irF. 
The mean temperature of April at New York 
(lat. 40® 40') is 49®.l F., rnrl at Tubingen 48®,2 F. 
Amygdalus 2 }ersica therefore reciuires for the 
development of its blossoms at least 4B°.2 P., and 
Naj>ks has that temperature in the month of 
February. 

The third epoch of vegetation,' the ripening of 
the fruit, or fructification, is subjected to the same 
variations as the preceding epochs, both as regards 
the influence of the thermal nature of the season 
for one and the same place, ^*aud the diirerence of 
climates in different latitudes. 

The wheat harvest begins in the neighbourhood 
of Naples in June, in Central Germany in July, in 
the south of England, and iu the middle districts of 
Sweden, on the 4th August. 

The barley harvest takes place at Naples in Juno, 
in Central Germany in abont the end of July or 
beginning of August, ip England on the 14th 
August, and iu the middle districts of Sweden on 
the 4th August. 

Ripe cherries are to be had in Naples in the first 
days of May, in Paris towards the end of June, in 
Central Germany about the end of .lutie, and in the 
south of England not till the middle of July. 

Owing to the comparatively higher temperature 
which pre\ails in summer in Sweden, and to the 
more rapid vegetation there than iu England, the 
wheat harvest does not t.ike place sooner in the 
south of England than at Upsala, but occurs about 
the same time ; and barley is ten days later of 
ripening in England than in Sweden. For July, 
in England, has a mean temperature^ of 60°.8 F., 
and about 62"’.G F. at Upsala; and August iu 
England, has a mefu temperature likewise of about 
G0°.8 F., and in Svi'iaieii about the !5am<i,viz.G0®.2G F. 

If we adopt the ohM'rvations made during two 
years in Saxony, w'e find, as the mean result, that, 
from effloresoence to ripeness of fruit, 50 days are 
required for wlieat, 59 for rye, 31 for barley, 45 
for oats, and G8 day.s for the potato. 

According to the. observations made in Wurtem- 
burgh, which were continued for several years, the 
same period of vegetation required 5G.4 days for 
rye, 42-J for Trificuni stpeiia, 51^- for winter barley 
{Uordemn vuff/nre), ‘25 lor .summer barley (f^on/cMm 
and 25.1 dajs for oats. 

*^Jii ihe portion of the valley of the Elbe, which 
is in Saxony, taking the mean of the two years 
1833 and 1831, the vine flowered on the 17th June, 
and the. vintage began on the ICth October. 
Between the two epochs there is a* period of 121 
d.'iys. In MMirtemberg, the Vitkvmifera reqfdres^ 
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119.3 days; and near Stuttgart the vintage com- 
mences on the 15th October, taking the mean of 
65 years. 

From the comparison of the Saxon data, 
there results that, for every 100 feet, there is 
a delay 

In flowerinff. In the harvest. 


Of wheat, 
Of rye. 

Of oats, 

Of barley, 
Of potatoes, 


2.2 days 

1.3 
2.0 
2.2 

2.3 


2.2 days 
2.2 
1.4 
2.2 
0.5 


The approximate results differ considerably from 
the determinations calculated by Schiibler. 

As to the fall of the leaf or defoliation, the hazel- 
tree, the ash, the lime, the poplar, and the maple, 
lose their leaves at Upsala at the very beginning 
of autumn ; while in the neighbourhood of Naples 
they remain in full foliage during the wnole month 
of November. The apple-tree, the fig-tree, the 
elm, the birch, and the different kinds of oak, 
which in Paris are deprived of their leaves at the 
beginning of November, retain them at Naples till 
the end of December. 

In England, the walnut is one of the first trees 
which loses its leaves ; and after it the mullberry, 
the ash, especially when it has had much blossom, 
and then the horse-chesnut. All supported trees 
so long as their heads are sound, retain their 
leaves for a long tiilie. Apple and peach trees 
often remain green till the end of November. 
Young beeches never cast their leaves before the 
new year, and only do' so when the new leaves 
force them off; tall beeches lose their leaves 
towards the end of October. — From Bergham's 
Almanac /or 1840. 


ADVANTAGE GAINED BY HEATING GAS 
BEFORE BURNING. 

The efScacy of the patent lately taken out by 
Mr. Smith, of Leamington, for a hot gas burner, 
in which the gas is heated by the flame before it is 
consumed, was tested by Mr. J. T. Cooper, in a 
series of experiments, of which the following are 
the results, as given by himself in a letter to Mr. 
Smith ; — 

1 find that when your patent form of apparatus 
is used with any argand burner, that the average 
in 9 rease of light from the coosuraption of the same 
quantity of gas, as ascertained by a great number 
of experiments, is in the ratio of 119 to 100, or an 
increase of nearly one-fifth ; for (vith the gas which 
I employed, iUe consumption of feet per hour 
gave, when cclhsumed by an argand burner of 16 
holes, without your apparatus being attached, a 
light equal to 16f caudles, and vvith the consump- 
tion of tne same quantity, in the same time, and 
with the same burner, with your apparatus added, 
the light produced was equal to 20 candles. 

Although 1 felt in a great measure satisfied 
with the results I had obtained by this method of 
experimenting, yet 1 thought it desirable to vary 
the mode of operating, which I did in the following 
manner : — Having accurately adjusted two of Mr. 
Crosley’s experimental meters, so that they re^* 
gistered precisely the same, 1 selected two similar 
Dixon’s burners, and attached one of them to one 
of the meters, with your patent apparatus added, 
and the other to the other meter, without your 
patent apparatus, and regulated the supply cock to 


each, so that they gave shadows of equal intensity. 

A considerable number of experiments were made 
in this way in order to, obtain an average, the gas 
being supplied to both 'burners from a gas-holder, 
constructed to give equal and uniform pressures ; 
the results were that the hot gas burner consumed 
5*3 feet per hour, while the burner arranged in the 
common way for an equal intensity of light was 
consuming 6*43 feet, which is in the rate of 100 to 
121*3. 

In order to be certain that there was no diffe^, 
rence to be attributed to any slight difference in^^ 
construction of the burners themselves, they were 
reversed, that is, the burner which had been* used 
with the hot gas apparatus was applied to the ordi- 
nary mode of burning, and vice versa ; the average 
results obtained were, the hot gas burner consumed 
5*6 feet per hour, and tlie other 6:65 feet per hour, 
which is in the rate of 100 to 119. 

Now in the first series of trials, the ratios were 
as 100 to 121*3, and in the second as 100 to 119, 
the mean of which is, as 100 to 120, or an increase 
in illuminating intensity of 20 per cent. ; which ac- 
cords as near aS can be expected with the first ob- 
tained results, and by methods so different, that I 
am induced to place the greatest reliance on their 
accuracy. 

The difference of increase in illuminating in- 
tensity by the use of the hot gas apparatus, is how- 
ever moreVsmarkable when the common bat-wing 
burner is employed ; for I found' thsjt w hen t wp^ 
similar burners of, this kind were substituteHTTOf^tEe* 
argands, as in the former experiments, and being 
adjusted by their regulating cocks, to produce equal 
intensities of light, as determined by shadows, while 
that burner which was attached to the hot gas ap- 
paratus was consuming 4*36 feet per hour, 
other which had not the advantage of the hot gas 
apparatus was burning 5*9 feet per hour ; tliese as 
in the former cases, being averages of a number of 
trials. The burners w&re then reversed as in the 
former experiments, and the results obtained were 
precisely the same ; the ratios in these instances 
being as 100 to 135*3, ortnearly 40 per cent.” — 
Inventors^ Advocate, * 


giJm. 

{Resumed from page 325, and concluded,) 

THIRD SPECIES. 

Common Gum, — This is what exudes from the 
bark and even IVom the pericarp of our fruit trees, 
such as the almond, the plum, the peach, and even 
*the apple tree, at the period«of the maturity of the 
fruits, that is when the vegetable, passing into a 
state of temporary repo»;, has no longer any woody 
textures to elaborate. In consequence of the cracks 
which it occasions in|making i^s wliy to the surface, 
this exudation of a sul^^Dce tending to organize is, 
by gardeners, reckoned of the trees ; and 
it is checked by paring thelmj'tce to the quick and 
covering the wound with a mixtVe of wax and tur- 
pentine, or, which is better, witlia mixture of clay 
and cow dung, to exclude the aiil 
This product is an object of c&merce, and much 
used in the arts in place of gum \^bic on accodht^ 
of its cheapness. Common gum iJs^ore colored, 
less hard, and not so brittle as gum ak 4 bic. It is 
also less soluble, and its solution is less viscid. It 
contains gallic acid which rendens it aefringent. It 
is not completely precipitated by alcohol, and the 
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subacetate of lead docs not act on it until after they 
have been twenty-four hours mixed. It is not dis- 
turbed either by the salts of iron, or by silicate of 
potash, nitrate of mercury, ‘br infusion of galls, but 
it is coagulated by chloride of tin. 

«» FOURTH SFECIKS. 

If we view in connexion with what has been 
already said, Ist, respectmg gluten, a substance 
( apable of imbibing water almost to an unlimited 
extent, and even becoming soluble in water or alco- 
1 ol^by means of an acid or an alkali ; 2d, respect- 
ihl; tijie phenomena of the growth of woody textures; 
end, ^d, respecting the part which gum acts in the 
ferm&tiou of the textures and the consequently in- 
dispensable necessity for its presence in the cells of 
every texture, vihether woody or glutinous ; — we 
shall have little difficulty in admitting that the 
results of many analytical inquiries may be affected 
by a similar connexion actually existing ; in other 
vords, that, in consequence of the tearing or decotn* 
))< (.ition of the tpxtures, a portion of gluten more or 
^e^ s altered, and of the debris of *:Ue woody texture, 
may be carried along with the guiA which exudes ; 

that the substance which will then be pre- 
sciited to us, instead of forming a limpid solu- 
tion like gum, will form a more or less consistent 
mu< ilage. To diminish this consistence it will be 
nectssary to employ considerable quantities of 
water, especially if we have to treat the substance 
after it has bceg dried. This mucilage will pass 
the filter not in drops but in retractile 
thr<ads, the filter will soon be obstructed, and the 
matter left on it will be found to consist of those 
textures which are the farthest advanced in deve- 
lopment. It may happen that alcohol will not pre- 
cipitate the whole of a mixture such as this, owing 
to (he presence of an acid. The alkalis and certain 
acids will destroy the cohesion of the organized sub- 
stance, and give to it the solubility of the substance, 
tending to organize. Tbc^ precipitates obtained by 
means of reagents will be different, according to the 
natuie of the salts contained in the organ which is 
analyzed, and which arc, of course, dissolved by the 
water employed to extra<ft the gum from it. 

These principles, now so evidently incoiitestible, 
must have escaped the notice of those who adhered 
to the old methods of analysis. Accordingly, they 
indulged themselves without scruple in the pleasure 
of creating almost as many names as there were 
mixtures of this sort submitted by them to experi- 
ment. Thus gum bassora, gum tragacanth, cherry- 
tree gum, the gum of tlie plum tree, linseed, the 
seeds of the quince, the bulbs of the hyacinth, the 
roots of the marshm^jlow, the tubercles of the* 
orchis, &c. &c. have furnished each a variety of this 
mucilage. But, when the attention has once been 
drawn to the subject, it is Sufficient to glance over 
the descriptions Df t^ese illus^y substances to see 
the reason of the difterences^iich they exhibit. It 
is worthy of remar^ Wiese substances, when 
distilled, yield mufK'^&ore ammonia than gum 
arabic does ; that Mey are chauged by the action 
of nitric acid into fiucic, malic, and oxalic acids; 
that they swell up viien steeped in water ; and, above 
all, that by agita^n with water they render it 
milky. • 

’ In order toj^^rate the gum from the textures 
blended in these mixtures, we would advise 

that they s^uld be treated with carbonate of lime, 
to saturate tUe disguised acid to which the gluten 
may, owe its soluliiLity, that they should then be 


dried by a moderate heat, and that the mass should 
be steeped in water for several days, after which 
tlie limpid part should be cautiously decanted. 
We do not, indeed, thus obtain the whole of the 
gum, but we have a solution containing nothing but 
gum. 

The elementary analysis of gum tragacanth was 
executed by Hermann, who did not find in it the 
smaller proportion of carbon than gum arabic. 

Carbon, 40.50 ; oxygen, 52.89 ; hydrogen, 6.61. 

Acetate and subacetate of lead, chloride of tin, 
and nitrate of mercury, precipitate the mucilage of 
gum tragacanth, of linseed, and of quince seeds. 
The infusion of galls renders the first turbid, but 
not the other two. The silicate of potash does not 
act oil any of them. 

,, Applications . — Gum arabic is used to give lustre 
to silk and other stufis, to render colors laid on pa- 
per more l)rilliant, to give cohesion to fumigating 
pastiles, and to keep suspended in water coloring 
or other matters which would otherwise subside. 
The mucilage of linseed is used in medicine for the 
preparation of emollient cataplasms, and emulsions 
are prepared with that of gum tragacanth. 

But it ought to be remembered in therapeutics 
that these gums being, in general, mixtures of vari- 
ous substances, it cannot be admitted a priori that 
tliey may be indiscritninately substituted tor each 
other. This is a point which experience must 
decide. 


INDIAN STEEC, or WOOTZ. 

Tub wootz ore consists of the magnetic oxide of 
iron, united with quartz, in proportions which do 
not seem to differ much, being generally about 42 
of quartz, and 58 of magnetic oxide. Its grains 
are of various size, down to a sandy texture. The 
natives prepare it for smelting by pounding the ore, 
and winnowing away the stony matrix, a task at 
which the Hindoo females are very dexterous. The 
manner in which iron ore is smelted and converted 
into wootz, or Indian steel, by the natives at the 
present day, is probably the very same that was 
practised by them at the time of the invasion of 
Alexander ; and it is a uniform process, from the 
Himalaya mountains to Cape Comorin. The fur- 
nace, or bloomery, in which the ore is smelted, is 
from 4 to 5 feet high ; it is somewhat pear-shaped, 
being about 2 feet wide at bottom, and 1 foot ac 
top ; it is built entirely of clay, so that a couple of 
men can finish its erection in a few h6urs, and have 
it ready for use tl^ next day. There is an opening 
in front, about a foot or more in height, which is 
built up with clay at the commencemetit, and broken 
down at the end, of each smelting operation. The 
bellows are usually made of a goat’s skin, which has 
been stripped from the animal without ripping open 
the part covering the belly. The apertures at the 
legs are tied up, and a nozzle of bamboo is fastened 
in the opening formed by the neck. The orifice of 
the tail is enlarged and distended by two slips of 
bamboo. These are grasped in the hand, and kept 
close together in making the stroke for the blast ; 
in the returning stroke they are separated to admit 
t)ie air. By working a bellows of this kind with 
each hand, making alternate strokes, a pretty uni- 
form blast is I reduced. The bamboo nozzles of the 
bellows are inserted into tubes of clay, which pass 
into the furnace at the bottom corner/i of the tempo- 
rary wall in front. The furnace is filled •with 
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charcoal, and a lighted coal being introduced before 
the nozzles, the mass in the interior is soon kindled. 
As soon as this is accomplished, a small portion of 
tlie ore, previously moistened with water, to pre- 
vent it from running through the charcoal, but 
without any flux whatever, is laid on the top of 
the coals, and covered with charcoal to All up the 
furnace. 

In this manner ore and fuel are supplied ; and 
the bellows are urged for 3 or 4 hours, when the 
process is stopped; and the temporary wall in 
front being broken down, the bloom is removed by 
a pair of tongs from the bottom of the furnace. 
It is then beaten with a wooden mallet, to^'separate 
as much of the scoriae as possible from it, and, 
while still red-hot, it is cut through the middle, but 
not separated, in order merely to show the quality, 
of the interior of the mass. In this sta|;e it is sold 
to the blacksmiths, who make it into bar iron. 
The proportion of such iron made by the natives, 
from 100 parts of ore, is about 15 parts. In con- 
verting the iron into steel, the natives cut it into 
pieces, to enable it to pack better in the crucible, 
which is formed of refractory clay, mixed with a 
large quantity of charred husk of rice. It is sel-» 
dom charged with more than a pound of iron, which 
is put in with a proper weight of dried wood 
chopped small, and both are covei'ed with one or 
two green leaves ; the proportions being in general, 
10 parts of iron to I of wood and leaves. The 
mouth of the crucible is then stopped with a hand- 
ful of tempered 'clay, rammed in very closely, to 
exclude the air. The wood preferred is the Vnsaia 
auriculata^ and the leaf, that of the Atirlopitta 
giynvtea^ or the Convolvulus Umrifolivs. As soon 
as the chy plugs of the crucibles arc dry, from 
20 to 21 of them are built up in the form of an 
arch, in a small blast furnace; they arc kept 
covered with charcoal, and subjected (o heat urged 
by a blast for about two hours and a half, when the 
process is considered to be complete. I'lie crucibles 
being now taken out of the furinu'e, and allowed to 
cool, are broken, and the steel is found in the form 
of a cake, rounded by tlie bottom of the crucible. 
When the fusion has been perfect, the lop of the 
cake is covered with striae, radiating from the centre, 
and is free from holes and rough projections ; but 
if the fusion has been imperfect, the surface of the 
cake has a honeycomb appearance, with projecting 
lamps of malleable iron. On an average, four out 
of five cakes are more or less defective. These 
imperfections, have been tried to be corrected in 
London, by re-melting the cakes, and running 
them into ingots ; but it is obvfous, that when the 
cakes consist partially of malleable iron, ami of 
unreduced oxide, simple fusion cannot convert them 
into good steel. When care is taken, however, to 
select only such cakes ,as are perfect, to re-melt 
them thoroughly, and tilt them carefully into rods, 
an article has been produced, which possesses all 
the requisites of fine steel in an eminent degiec. 
In the supplement to the Eucyclopwdia Britaunica, 
article Cutlery y the late Mr. Stodart, of I he Strand, 
a very competent judge, has declared “ that for the 
purposes of fine cutlery, it is infinitely superior to 
the best English cast steel.” , 

Ihe natives prepare the cakes for being draWn 
into bars, by annealing them for several hours in a 
small charcoal furnace, actuated by bellows ; the 
enrrmt of air being made to play upon the cakes 
while turned tfver before it ; whereby a portion of 
the combined carbon is probably dissipated, and 


the steel is softened ; without which operation the 
cakes w'ould break in the attempt to draw' them. 
I'hey are drawn by. a hammer of a few pound's 
weight. 

The natives w’eld two ’ pieces of cast steel, by 
giving to each a sloping face, jagged all o^er 
with a small chisel ; then applying them with some 
calcined borax between, and tying them together 
with a wire, they are brought to a full red heat, 
and united by a few smart blows of a hammer. 

The ordinary })ar iron of Sw'eden and England,^, 
when converted by cementation, into steel, 
hibits upon its surface numerous small warty 
points, but few or no distinct vesicular eruptions ; 
whereas the Dannemora and the Ulverstou steels 
present, all over the surface of the bars, well 
raised blisters, upwards of three-e^hths of an inch 
in diameter, horizontally, but somewhat flattened 
at top. Iron of an inferior description, when 
highly converted in the cementing-chest, becomes 
grey on the outer edges of the fracture ; while 
that of Dannemora acquires a silvery color and 
lustre on the edges, with crystalline facets within. 
The highly converted steel is used for tools that 
require to be made very hard ; the slightly con- 
verted, for softer and more elastic articles, such 
as springs and sword blades. 


VENEERING. ♦ 

Vkneexing is the method of covering an inferior 
wootl with a surface of a very superior kind, so tlnit 
the parts of the article of fnniiturc thus manufac- 
tured which meet the eye, appear to the same advan- 
tage as if the whole work v/erc of the be.st description. 
If this be M'cll performed, it is very durable, lohks 
well to the Idat, and is attainable at an expense 
considerably less than a siniilar article would cost if 
mamifactuied of the Sj^ime. wood throughout, but 
of an inferior (pmUty. 

The principal requisite to ensure success in 
veneering, is to select w'cll-seasoiied wood for the 
ground, to use the best^and strongest glui*. Be 
careful to exclude the air in gluing on your veneer, 
or a blister will arise, and your work in that 

part. Wo need not add kny more to these remarks, 
as the following process contains the must essential 
directions necessary. 

•Cotrmon Veneeriny, — It is a desideratum among 
workmen to veneer their w'ork in such a manner 
that it will stand. Several of the methods coni- 
^monly used cause the piece either to warp in wind- 
ing, or otherwise to get licfilow\ after the woik is 
finished, on its up]>er-side ; and however careful t hi*, 
workman may be in kying his veneer, this wnl 
soon times happen; much <le])eiu]s upon tlie man- 
ner of pivpHrijjg tli(4^und, ]ft'rhaj)s more than in 
th4l of laying the veiiSkr. Select that piece of deal 
which is frtJtsl from it down the mhidle, 

or, take a piece out of tlie*Vj^art, and place the 
board when cut to the requirA^ length in a warm 
place for two or three days ; tr‘en joint them up, 
placing a heart edge and an ou(»idc edge together ; 
when dry, cut your top again ritweeu each joint, 
and joint it afresh ; you will thcK^ave a top glued 
up of pieces about two inches widej^^d if you have 
been careful in making your joints gmd, you will 
have a top not so liable to cast after it is veneered, 
ns many of the tops which ai^) '^'now done by the 
method^' usually in practice. 
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You may use wainscot or other wood, instead of 
deal, but make your joints in the same manner. 
It is also a good plan, after having veneered your 
top, to lay it on the ground on some shavings, with 
the veneer downwards ; it then dries gradually, and 
is j^ucli less likely to cast than by drying too quick. 

To Raise Old Vofteen's, — In repairing old cabi- 
nets, and other furniture, workmen are sometimes 
at a loss to know how to get rid of those blisters 
w'hich appear on the surface, in consequence of the 
glue under the veneer failing or causing the veneer 
t^^^eparate from the ground in jiatches ; and these 
blisters are frequently so situated, that, without 
sepateting the whole veneer from the groun<l, it is 
impossible to introduce any glue between them to 
relay it ; the great difliculty in this case is to sepa- 
rate the veneer from the ground without injuring it, 
as it adlieres in many places too fust to separate 
without breaking it. We will here, therefore, show 
how this operation may lie performed without diffi- 
culty, and the w^^neer preserved perfectly whole 
and uninjured, ready for relaying as a new piece. 
First wash the surface with boiling |Viitcc, and with 

coarse cloth remove dirt or grease ; then place it 
before the fire, or heat it with a caul ; oil its sur- 
face, with common linseed oil, place it again to the 
fire, and the heat will make the oil penetrate quite 
through the veneer and soften the glue underneath ; 
then whil.4t hot raise the edge gently wjfh a chisel, 
and it will separate completely from th'A ground : be 
careful not to us^ too great force, or you will spoil 
your work ; agapi, if it should get cold during the 
operation, apply more oil, and heat it again : repeat 
this process till you have entirely separated the 
veneer ; then wash off the old glue, and proceed to 
lay it again as a new veneer. 

Glue for Inlaying and Veneenng^ — ’I’lie best glue 
is readily known l>y its transparency, and being of a 
light brown, free from clouds and streaks. Dissolve 
this in water, and to every jpint add hsJf a gill of the 
best vinegar and half an ounce of isinglass. 

To Veneer 7'ortoiseshell. — First observe to have 
your shell of an equal ^hickness, and scrape and 
clean the undcr^de very smooth; grind some 
Vermillion very fine, and mix it up with spirits of 
turpentine, and varnish ; lay two or three coats of 
color on the under side of the shell, till it becomes 
opaipie ; w'lien dry, lay it down with good glue. 

Laying the Veneer, — Having made your work 
perfectly level with a tooth-phme apply to your 
veneer the glue, and lay it on your work ; then with 
a hot board, termed a caul, fasten it down by 
means of hand-screws, and let it remain till per-, 
fectly hard. It then oOly remains to he cleaned off 
and polished, according to the following directions. 

In order to add to the bfiiiuty of your work, and 
produce a varietji in the shade, it is necessary, be- 
fore laying on vcneei^ to givfv fliat side intended to 
be glued a coat or two ^f ^some color ground in 
oil or varnish, and s|jlt to^ dry thoroughly before 
you lay your vcne^lV as red lead and Vermillion 
ground together ; mug's yellow, Prussian blue, or 
any color you may'4faney ; and sometimes the sur- 
face is gilt on the ^de w^iich you intend to lay on 
yoyr wprk ; this Produces a very brilliant effect, 
ind even comm^ Dutch metal applied will have 
a very good^i^ct. 

The mdfhod here gl^n for tortoiseshell is 
equally applicable to woods of two different colors, 
only then you rfeAl not use any other glue but 
that in common use, which must be good. 


CHEMICAL TESTS. 

(Resumed from page 328. > 

Tents for Leadj ArseniCf and Chalk, when White 
Oxide of Zinc is supposed to he adulterated by 
them . — ^'hc two first of these adulterations may be 
accidental : the latter is wilfully done for fraudu- 
lent purposes. To detect the arsenic and lead, put 
some of the suspected powder into a tumbler, and 
pour over it pure acetous arid, (distilled vinegar) 
decant the solution into unollier tumbler, and pour 
in some Harrowgate water. If lead be present, the 
sulphuretted hydrogen of this test will turn it black, 
and a precipitate of that color will accordingly fall 
down. If arsenic be contained in it, the precipitate 
jWill be yellow. Tn case that both these should be 
present, it will be pro])er to cxnrnine the piecipitate 
after decantation of tlie supernatant li(|uid. To 
discover the presence of chalk ; — when acetous acid 
is poured over it, an clTervescerice of carbonic acid 
gas will take place ; but as a farther proof, add a 
solution of oxalic acid to the acetous solution : an 
insoluble white precipitate of oxalate of lime will 
instantly fall down. 

Sulphurous Acid Gas a Test for Water held in 
Solution in the Atmosphere . — Sulphurous acid gas 
received over meriJury is an invisible aerial body ; 
but if a f)hial containing this gp be opened, an imme- 
diate cloud of vapour will be seen hovering over it. 
This is caused by the ascent of the gas, and the 
great affinity it has for n^uisture : this it finds in 
the air, in the state of vapour from water, and with 
this vapour it immediately combines, forming a 
dense cloud. 

Muriate of Tin a Test for Tanning.^kei it is of 
importance in many cases to ascertain the existence 
of tannin, or the astringent principle in vegetable 
infusions, the following may be depended on as a 
delicate test. Pour a few drops of the solution of 
muriate of tin into a wine glass containing ..n infu- 
sion of gall-nuts, or of Peruvian or oak bark. This 
salt will form an insoluble precipitate with the 
tannin contained in each of these. 

Gelatine and Tannin 7'estsfor each other , — When 
tannin is suspected to exist in any vegetable make 
a decoction or infusion of it ; and into half a wine 
glass full, drop some solution of isinglass, size, glue, 
or animal gelatine, obtained by boiling calves feet, 
&c. If tannin exists in the infusion or decoction, 
a white or yellowish flocculent precipitate will 
instantly take place. ' The most reifUy experiment 
of this kind will l)y to add^ a few drops of the solu- 
tion of size to an infusion of galls, oak bark, or 
Peruvian bark, when the eflect will be satisfactory. 
On the other hand, an infusion of galls or oak 
bark will discover the presence of gelatine, in mix- 
ture wliere it may e:list. In all effects of this kind, 
tlie tannin by its asti'ingent i)ower, brings the gela- 
tinous particles in a closer contact, and thus coagu- 
lating, they are precipitated. It is on this princi- 
ple that leather is tanned, the raw hides contain 
gelatine, and the oak bark tannin ; and when the 
hides arc immersed in pits containing the bark 
liquor, their fibres are brought in closer contact, 
jtyid of course their texture is thus rendered tougher 
and stronger. 

Lidine and Starch, Tests for Arsenic, and Car- 
rosire Subihnate . — ^The following method has been 
pioposed by Arugnatelli, for discovering arsenic and 
corrosive sublimate in their respective solutions, 
and to distinguish them from each other. We 
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must take the starch of wheat boiled in water, until 
it is of a proper consistence, (and recently prepared ;) 
to this is to be added a sufficient quantity of iodine 
until it is of a blue color ; it is afterwards to be 
diluted with pure water, until it becomes of a beau- 
tiful azure blue. — If to this azure colored 
solution of starch we add some drops of an aqueous 
solution of the oxide of arsenic, the color changes 
to a redish hue, and linally is quite dissipated. 
The solution of corrosive sublimate, poured into the 
iodine and starcli, produces in it almost the same 
change with the arsenic ; but if, to the fluid, dis- 
colored by the oxide of arsenic, we add some drops 
of sulphuric acid, the original blue color is restored 
with more than its original brilliancy ; whilst the 
color of the fluid that has been discharged, by the 
corrosive sublimate, cannot be restored, either bj 
the sulphuric acid, or by any other means. 

Tests to detect Chlorate of Mercury. — Expose 
the suspected substance to heat, in a tube, but 
without any carbonaceous mixture, the corrosive 
sublimate will rise in fumes and line the interior 
surface of the tube with a shining white crust. 
This crust is then to be dissolved in distilled water, 
and assayed by the following tests : — First, lime- 
water will produce a precipitate of an orange yellow 
color. Second, a single drop of a dilute solution 
of sub-carbonate of potass, wiU, at first, produce a 
white precipitate, but on a still further addition of 
the test, an orange- colored sediment will be formed. 
Thinlly, water holding in solution sulphuretted 
hydrogen, will throw down a dark colored pre- 
cipitate, which when dried, and strongly heated, 
may be volatilized without any odour of garlic being 
manifested. 

Much difficulty has often been experienced in de- 
tecting the mineral substances which act as poisons, 
especially corrosive sublimate, arsenic, copper, 
lead, and bismuth ; when they have been mingled, 
in the stomach, with colored liquids, such as red 
wine and coffee, a circumstance which not un- 
frequently happens in cases of poisoning by those 
minerals. This difficulty has arisen from the color 
of red wine or coffee, changing that of the pre- 
cipitates obtained by the tests above designated. A 
method was discovered by Orfila, by which these 
inconveniences may be obviated. The process con- 
sists in first discoloring or bleaching the liquid to 
be examined, by means of a concentrated solution 
of chlorine in water (strong oxy-muriatic or chloric 
acid,) then applying the proper tests in the ordinary 
way. As the solution of chlorine decomposes but 
a very few of the mineral puisojis, there are hardly 
any of them to which this method is not appli- 
cable. Nitrate of silver and tartarized antimony 
are the only exceptions likely to occur in mediesd 
practice. 

Wc shall here detail some farther experiments to 
elucidate more clearly this important subject. 
Some white oxide of arsenic was dissolved in water 
and mingled with red wine, a sufficient quantity of a 
concentrated solution of chlorine was added to 
change the mixture to a yellow color ; a yellowish- 
red precipitate formed, composed of chlorine and 
the glutinous matter contained in the wine ; when 
this precipitate had settled, the liquor was filtered ; 
in this, lime-water produced a white, ammoniacal 
sulphate of copper a green, and sulphuric acid a 
yellow precipitate. I'hc same results vrere obtained 
from a mixture of coffee with white arsenic. Cor* 


rosive sublimate treated in the same way, was pre- 
cipitated of a yellow color by potass, white by 
liquid ammonia, and black by sulphuretted hydro- 
gen. Sulphate of copjier and verdigris, submitted 
to the same process, furnished a brownish pre- 
cipitate with the prussiate of potass, green witb the 
arseniate of potass, and black with the bydro- 
sulphnrets. Litharge and acetate of lead, treated 
in a similar way, gave rise to white precipitates 
with the sulphate of potass, black with the hydro- 
sulpburets, and bright yellow with the chromate 
of potass. If some of the foregoing mixture# ere 
too much diluted when the tests are applied, no 
precipitates will be produced ; it will, in somevsases, 
be necessary to evaporate them previously to tlie 
addition of the chlorine to one-half or one-quarter, 
or less, of their volume ; when tbe desired effects 
will be produced. 

To determine whether a Mineral contains Lead . — 
Break a small portion from the ore, and observe the 
fragments and their brilliancy ; now place a bit not 
larger than a pepper-corn on a piece of charcoal, 
then with the l^low-pipe, blow through the flame of 
a catidle, directing the jet upon the mineral. If i]t; 
contains lead, it will instantly discharge sulphureous 
vapours, and in half a minute, the lead will be re- 
duced. 

The ores of this metal are numerous ; the most 
common is blue lead ore, which occurs in great 
quantity, and from it the lead in commerce is pro- 
duced. Others are of various coldrs, as grey, green, 
brown, yellow and red. 

To detect Mercury in Minerals. — Earths or 
minerals of any kind, containing mercury, are most 
accurately assayed by distilling them with iron- 
filings ; but whether a mineral contains mercury or 
not, may be easily .discovered, by strewing it, when 
powdered, on a plate of hot iron, or on a hot brick 
covered with iron-fllings, and inverting over it a 
glass of any kind ; the mercury, if the mineral con- 
tains any, will ascend,* and attach Itself in small 
globules to the sides of the glass. 

Mercury is found both in the native state, and as 
an ore, combined with su Iphur, &c. Native mer- 
cury is called living or running mercury, because 
it is seen to run in small streams at the bottoms of 
some mines. ^ It is more frequently, however, im- 
bedded in calcareous earths, or days of different 
colors, from which it may be separated either by 
trituration and lotion, (the smaller globules coales- 
cing by mutual contact into larger ;) or by distil- 
lation. Cinnabar is the most common, ore of mer- 
cury; it is found in an earthy form, resembling 
red ochre, sometimes in an indurated state, and, 
though generally red, it Has been, observed of a 
yellowish or blackish cast; it is mostly opaque, 
but some pieces are as'iransparent as a ruby. This 
ore consists of mercury and sulphur combined to- 
gether in different vproportlbns ; some cinnabars 
yielding as much as #evra, others not three parts, 
in eight, of their weight mLnsreury. Sulphur and 
mercury, being both volatilS^^n a small degree of 
heat, would rise together in distillation, unless some 
substance, such as quick-lime»or iron-filings, was 
added to the cinnabar, '#ich ^y superior affinity, 
can unite itself with, ana detairf the sulphhr : w.hilst 
the mercury, not being able to jht^ort the heat, -is 
elevated in vapour, and condensed>» various ways 
in different works. ' 

(To be continued.) , 



THE 

MAGAZINE OF SCIENCE, 

of 




246 


MAGAZINE OF SCIENCE. 


HYDRAULIC ENGINES.— PUMPS. 

Pumps arc of general ulility, and have such a 
variety of forius and principles of construction, 
that a few words on the more valuable of them will 
not bo useless or uninteresting. Pumps act either 
by the pressure of the atraostphere, when the 
explanation of their mode of action depends upon 
pneumatics. Some act upon the ^ property that 
wat('r, as will .as other fluids, ti*ausmits the 
mechanical impulse it receives ; or upon other laws 
relative to fluid pressure, momentum, &c,, when 
we must call in the aid hydraulics for their 
elucidation. Reside^ these, arc various machines 
for r.aihing water, dependent purely upon mechanical 
principles, upon centrifugal tbree, &c., independent 
of the laws of fluid motion. 

It is proposed, at present, to consider^only some 
of the more useful instruments of the first kind, 
or those de])C«dent cliic.^ly on the pressure of the 
air. These arc divilled into the common pump, the 
force pump, and the lift pump ; before, however, 
these are explained, it will he right to consider one 
still more ancient then cither of them, and that 
pump which was known to, and used by, the 
ancients, and which was invented by Ctesibine, 

Ctedbim Pump^ the first of all the kinds, acts 
both by suction and pulsion, the water being drawn 
up at one part of thf. itislrurrxcnt, an<l pushed up 
at another ; its struedure and action is as follows ; 

A cylinder, A , Fig. 1, forms the pump barrel; it is fur- 
jilshcd with a valve at B) and has a pipe B, w’hich 
proceeds to the well below. In the pump barrel is 
a piston, D, made of green wood, which will not 
swell in the water, and adjusted to the aperture of 
the cylinder^ with a covering of leather, but without 
any vulva. Tlicrc is a second pipe on the side of 
A, W’hich proceeds to another vessel, fi, ami ha.s 
at the end of it u valve, T. When the pi.ston is 
raised by the handle, the water open.s the valve, E, 
and rises into the cavity of the cylinder, and when 
the same piston is again depressed, the valve, I, is 
opened, and the w^atcr driven up the tube, N. 

The Common SueJeing Pump. — T(^ understand 
the action of the common pump, suppose a model 
like that of Fig. 2 be put into a bucket of water, 
the water being deep enough to cover the lower 
part of the pipe, A ; the valve on the moveable 
backet, G, and the valve on the fixed box, H, 
which box quite fills the cavity of the barrel, B C, 
will lie close by its own weight upon the hgle in 
the bucket and* box, until the engine begins to work ; 
the sucker, or bucket, G, is r^8e|I or depressed by 
the handle, E ; the bucket being supposed at the 
lower part of fee barrel when the working begins ; 
take hold of the handle, E, and thereby draw up 
the bucket from B to C, which will make room for 
the air in the pump, all the way below the bucket > 
to dilate itself, by which its spring is weakened, 
and then ils force is not equivalent to the weight or 
pressure of the outward air upon the water in the 
vessel below ; and, therefore, at the first stroke the 
outward air will press up the water into the lower 
jnpc, and after a .stroke or two, will penetrate 
tlirough tiie valve, H, and occupy the cylinder or 
barrel, B C. Upon depressing the backet again., 
the water cannot return, because any fotree applied 
above will necessarily close the valve, H, and the 
bucket in returning will press upon tbe water, 
until the pressure of the water upon the under 
surface of the* valve in G, will Opeil the valve 
at that part, and tpeaping throu|i;h the hole, will 


occupy a space aoove the bucket G. The next 
stroke of the handle will have a double eflect, it 
will draw up the water, from the well, as in the 
former instance, so that, it shall again fill the 
cylinder, but with fresh water ; for it will be readily 
seen, that the lifting of thO bucket after the water 
has obtained access, above it, does not replace that 
water as before, but the very circumstance of 
lifting the handle will close the valve above, and 
the water will be lifted up at the same time ; were 
there no appointed outlet for the lifted water, it 
Would flow over the top of the barrel, J[)at*to 
remedy the inconvenience of this, a spout is 
usually attached, through which the water raised, 
by one stroke after another, is carried away. 

As it is llic pressure of the atmosphere which 
causes the water lo rise, and follow the piston, or 
bucket, G, as it is drawn up ; and since a column 
32 feet high is of equal weight with as thick a 
column of the atmosphere froip the ci^rth tp the 
very top of the air, therefore, llie perpendicular 
height of the piston, or bucket, from tlie surface 
of the water in ^le well must always be less than 
32 feet, otherwise the water will never get above 
the bucket. But when the height is less, and the* 
water has once got above the bucket, it may be 
lifted to any height, if the pipe which conveys it 
away be made long enough, and a sufficient degree 
of strength be employed to raise it with ^hc weight 
of the water** above without even lengthening the 
stroke. 

The Force Pump is represented in I^ig. 3. A is 
the pipe from the well ; B C, the pump barrel ; D, 
the plunger, w’hich is a solid piston, aud E, the 
handle ; K is the air vessel, or condenser ; I, the 
lower part of the jet, or eduction pi^ie; M, a 
pipe of commuiiic|^tiun between the pump ba\;’yel 
and condenser ; the mode of action is very simple : 
when the plunger is drawn up, tlie prcs.sure of tlic 
atmosphere upon tlie surl'acc of the water in the 
well, forces it up the pij)e. A, through tlio box and 
valve, H, filling the space below the piston or 
plunger ; when tliis is forced down, the valve, H, 
closes, and the water is (b'ivcn tlirough the pipe, 
M, and the valve, P, opening, admits the wator 
abo^e into the vessel, K. 'I’he water being thus 
forced into the air-vessel, by repeated strokes 
of the plunger, gets above the lower end of the 
pipe, 1, aud then begins to condense the air in the 
upper part of the vessel, K ; for as the pipe, I, is 
fixed air tight into the vessel below F, and the air 
has no way to get out of the vessel but through the 
pipe, I, and cannot get out when the mouth, I, is 
/covered with water, and is more and more condensed 
as the water rises up the idpe, the air begins to 
act forcibly by its spring against the surface of 
the water at H, and this *action drives the water up 
through the pipe, 1, from whence it spouts in a 
jet to a great height^ and is stpplie^ by alternately 
raising and depressing* tlie handle, E, and as the 
spring of the air contimutf while the plunger is 
being raised, the stream, or jet, will be uniform as 
long as tlie pumping action continues. If there 
were no air vessel, the pipe, would be joined 
to N, , and then the jet of water would stop every 
time the plunger is raised * * 

The Lifting Pumpy representetkin Fig. 4; diflbrs 
from the sucking pump only in the ^lisposition ot 
its valves, and'the form of its piston frame, 

E £ is. a barrel fixed in a rectangular frame, A B ; 
the barrel is a fixture, and has V'.si lower end in the 
water ; the frame is moveable up afid down ; it is. 
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attached below to a cross bar, which bears the 
handle; D is an inverted piston, with a valve 1 
as represented. Upon the top of the barrel is a 
sloping part, L, either fixed to the barrel, or with 
a ball and socket joint, in either case air and water 
tight ; in this part, at 11, is a valve that opens 
upwards. It is evident, that when the piston 
frame is thrust down into the water, the piston, D, 
descends, and the water below will rush up through 
the valve, D, and get above the piston, and that 
when the frame is lifted up, the piston will force 
the “Water through the*valve, C, up into the cistern, 

1, there to run oif by the spout, K. The piston 
of this pump plays below tlie surface of the water. 

OF GILDING miE BORDERS OF GLASS. 
The art of gilding upon glass, which is a revival 
and improvement upon attempts made many years 
ago, is chiefly used for decorating the borders of 
prints, in executing name plates and inscriptions 
for various purposes, as also for ornamental deco- 
rations in a variety of elegant works^ with different 
colored grounds ; but, as black is the most general 
one in demand, we shall first proceed to treat on 
that, in two ways of performing it. 

You are to procure some of the finest isinglass, 
which you will distinguish by holding it between 
you and the* light, when that which is ^hite and 
transparent is the best, and the contra#y is totally 
unfit for this purpose. Dissolve it in very clean 
vrater, pretty thick, and strain it through a linen 
cloth ; then, into a tea cup of very clean milk-warm 
water, put about tlie size of a small pea of the isin- 
glass jelly, which let gently incorporate with the 
water ; now, having your glass that is to be gilt 
quito clear, and free from any <ijirt or grease, get 
some leaf gold, the less porous in the beating the 
better, put it on a gilding cusbionj and cut it in 
pieces for your purpose, according to the breadth 
required ; then touch, with*a hair pencil dipped in 
the tliin isinglass water, on the glass; and, while 
moist, lay on your leaf gold, piece by piece, until 
you have the parts you wmt covered. The leaf will 
instantly adhere toP the glass ; then place it within 
the air of a fire, in a slanting position, until it dries, 
which will be in a few minutes. While it is gently 
warm, take a piece of clean cotton wool, and mb 
the gold to the glass smartly, until you not only 
find the superfluous pieces of leaf gold gone, but 
time likewise the baek of the part gilt receives a kind 
of polish ; then proceed to lay on a second coat of 
gold, in the same manner as the first, drying it as 
before, and polishing it ; and so a third coat, which , 
is full sufficient, and, to gild properly^ cannot be 
dispensed With. Then take the size of the print or 
drawing, which is to be framed, and laying it on 
the gilt parts of tjde g^lass, mark where the corners 
are to come, with a ''hair penflil, and some dark 
color ; after which, being provided with a long 
wooden ruler, and a pointed piece of ivory, draw 
parallel lines out of your gold, and with a mahogany 
or deal stick, pointed cautiously, work away the 
superfluous part, leaving the gold fillet which is to 
encompass your picture, sharp and neat; when, if 
yo\j ha^e a mind to ornament it by any other lines 
♦o appear black, fia the centre, lay on your ruler, 
and with your ivory point scribe them, and then 
varnish, ha'ftng some, black japan, to which a little 
huriiC lamp black has been added, to deepen its 
color. Paint jt dH*over the gilt part of your glass, 
and* the space between it and the edge, then set it 


to dry, which will* take place in a few hours, when 
you are to lay out the breadth of the black line that 
is to be inside your gilding, scribe it with a sharp 
point, and cut away the waste black, with a graver 
or some sharp instrument. 

If you want to cut figures, or any kind of orua'- 
ment, out of your gold, after your glass is gilt, have 
a drawing of your design on paper,' at the back of 
which rub some powdered red chalk, and the smallest 
quantity of fresV butter; lay the paper on the gold, 
and* with a bluntish ivory point, go over the lines of 
the drawing, and they will be nicely transferred on 
the gold ; when you can, with an ivory point, trace 
them out of the gold, and shade them agreeably to 
either fancy, or from the drawing you have by you ; 
and then, by mixing any color you choose wttli 
Vthite copal varnish, you may vary your ground as 
you tlnnk proper. 

But the most important secret in the glass gilding, 
is the method which only a few persons in London 
are acquainted with. In an instant after your glass 
is blacked, take away the parts where your gold is 
to appear, and leave the remainder of thef black to 
stand fast, by which means the black gilding work 
is done in one half the time, and with half the gold 
leaf. The process is simple, and is thus performed: 
— ^You are to get the very best black japan varnish, 
such as is used for the roofs of carriages, to which you 
may add a very small share oJ[> burned lampblack, 
very finely ground in spirits of turpentine ; then, 
with a large flat varnish brush, give your glass one 
even thin coat, holding it between you and the light, 
observing that it does not appear a thick dead 
black, but exhibits a degree of transparency, and 
not too much so as to prevent its appearing a good 
black at the right side of the glass. After this, you 
are to have your letters or ornaments, drawn on 
paper as before mentioned, and trace it in the same 
manner on your black varnish, when it is perfectly 
dry; the drawing will be very critically transleiTcd 
to the black. You are then to get a fine Jieedle, 
and fix it in a wooden handle, firmly, with which 
you are to scribe the outlines of what black is to 
come out, though the varui^, so as not an edge 
hangs to toPmain body of the black. Then take 
some thick brown paper, dip it in water, and srpietze 
it gently, and spread it over the parts of the varnish 
you want to detach from the glass, and in a few 
minutes, by raising one edge of the black, it will 
all peel away as clean from the glass as if it never 
was on it, in an instant. When all the black you 
want is taken out, lay your glass to th» five, and the 
remaining part of the varnish will instantly become 
hard as ever, and Aady to have the gold put on. 

* 

MARBLE. 

This title embraces such of the primitive, t;;an- 
sition, and purer compact limestones of secondary 
formation, as may be quarried in sciid blocks with- 
out fissures, and are susceptible of a fine polished 
surfac# The finer, the white, or more beautifully 
variegated the colors of the stone, the more valnalxle, 
ceteris paribus^ is the marble. Its general characters 
are the following : — 

• Marble eflervesccs with acids ; affords quicklime 
by calcination ; has a conchoidal scaly fracture ; is 
translucent only on the very edges; is easily 
scratched by the knife; hsis a spec. grav. of 2*7 ; 
admits of being sawn into slabs ; and .receives a 
brilliant polish. Thc.se qualities dccur united in 
only three principal varieties of limestone ; 7a th«s 
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saccharoid limestone, so called from its fine granular 
texture, resembling that of loaf sugSr, and whicb 
constitutes modern statuary marblei li^e that of 
Carrara ; 2, in the foliated limestone, consisting of 
a multitude of small facets, formed' of little plates 
applied to one another in every possible direction, 
constituting the antique statuary marble, like that 
of Paros; 3. in many of the transition and car- 
boniferous, or encrinitic limestones, subordinate to 
the coal formation. # 

The saccharoid and lameller, or statuary marbles, 
belong entirely to primitive and transition distribts. 
The greater part of the close-grained colored 
nitirbles belong also to the same geological localities; 
and become so rare in the secondary limestone for- 
mations, that immense tracts of these occur without 
a single bed siifhciently entire and compact to con>; 
stitute a workable marble. The limestone lying 
between the calcarco-siliceous sands and gritstone 
of the under oolite, and which is called Forest 
marble in England, being susceptible of a tolerable 
polish, and variegated with imbedded shells, has 
sometimes being worked into ornamental slabs in 
Oxfordshire, where it occurs in the neighbourhood 
of Which wood forest ; but this case can hardly be 
considered as an exception to the general rule. 
To constitute a profitable marble-quarry, there must 
be a large extent of homogeneous limestone, and a 
facility of transporting the bl^ocks after they are 
dug. On exiiminiii^* these natural advantages of 
the bc!ds of Carrara marble, we 'may readily under- 
stand how the statuary marbles discovered in the 
Pyrenees, Savoy, Oorsicil, &c., have never been able 
to come into competition with it in the market. 
In fact, the two sides of the valley of Carrara may 
be regarded as mountains of statuary marble of the 
finest quality. 

Gypseous alabaster may be readily distinguished 
from marbles, because it does not effervesce with 
acids, and is soft enough to be seratched by the 
nail ; stalagmitic alabaster is somewhat harder than 
marble; translucent, and variegated with regular 
stripes or undulations. 

Some granular marbles are flexible in thin slabs, 
or, at least, become db by being drii||^ at the fire ; 
which shows, as Dolomieu suspected, that this pro- 
perty arises from a diminution of the attractive force 
among the particles, by the loss of the moisture. 

The various tints of ornamental marbles generally 
proceed from oxides of iron; but the blue and 
green tints are sometimes caused by minute particles 
of hornblende, as in the slate-blue variety, called 
Turchino, anil in some green marbles of Germany. 
The black marbles are colored c by charcoal, mixed 
occasionally p^ith sulphur and bitumen ; when they 
constitute stinkstone. 

Brand divides marbles, according to their lo- 
calities, into classes, each of which contains eight 
subdivisions : — 

1. — Uiii-colpred marbles ; ^ including only the 
white and the black. 

2. — ^Variegated marbles; those with jfregular 
Spots or veins. 

3. — Madreporic marbles, presenting animal re- 
mains in the shape of white or grey spots, with 
Regularly disposed dots and stars in the centre. 

4. — Shell marbles; with only a few shells isi- 
terspersed in the calcareous base. 

5. — Lumachella marbles, entirely composed of 
^elis. 

fi.— Cipolin marbles, containing veins of greenish 

talc) 


7. — Breccia marbles, formed of a number of 
angular fragments of different marbles, united by 
a common cement. 

. 8. — Puddingstone marbles; a conglomerate of 
rounded pieces. 

Antique jwarWea.— The most remarkable of these 
are the following ; — Parian marble^ called lychnilefs 
by the ancients, because its quarries were worked 
by lamps ; it has a yellowish- white color ; and a 
texture composed of fine shining- scales, lying in 
all directions. The celebrated Arundelian tables 
at Oxford consist of Parian marble, as well as /he 
Mediceun Venus. PentbUc fnarble^ from Mount 
Penteles, near Athens, resembles the Parian^ but 
is somewhat denser and finer grained, with occa- 
sional greenish zones, produced by greenish talc, 
whence it is called by the Italians Oepolino statuario. 
The Parthenon, Propyleum, the Hippodrome, and 
other principal monuments of Athens, were of 
Pentelic marble ; of which fine specimens may be 
seen among the Elgin collection, in the British 
Museum. Marmo Greco, or Greek white marble, 
is of a very lively snow white color, rath6r harder 
than the preceding, and susceptible of a very fine 
polish, it was obtained from several islands of the 
Archipelago, as Scio, Samos, Lesbos, &c. Tram- 
lucent white marble, Marmo statuario of the 
Italians, is very mucli like the Parian, only not so 
opaque. Columns and altars of this marble exist 
in Venice^ ^nd several towns of Loirfbardy; but 
the quarries are quite unknown^ Flexible white 
marble, of which five or six tables are preserved in 
the house of Prince Borgbese, at Rome. The 
White marble of hunt, on the coast of Tuscany, 
was preferred by the Greek sculptors, to botli the 
Parian . and Pentelic. White marble of Carrara, 
betwen Specia and Lucca, is of a fine white color, 
but often traverseefby grey veins, so that it is diffi- 
cult to procure moderately large pieces free from 
them. It is not so apt to turn yellow as the Parian 
marble. This quarry worked by the ancients, 
having been opened in the time of Julias Cvesar. 
Many antique statues remain of this marble. Its 
two principal quarries at the present day are those 
of Pianello and PolvozzS. In^the centre of its 
blocks very limpid rock-ciystals are sometimes 
found, which are called Carrara diamonds. As the 
finest qualities are becoiding excessively rare, it has 
risen in price to about three guineas the cubic toot. 
The White marble of Mount Hymettus, in Greece, 
was not of a very pure white, but inclined a little 
to grey. The statue of Meleager, in the French 
Museunii is of this marble. 

Black antique marble, the Nero antico of the 
Italians. This is more intensely black than any of 
our modem marbles ; it is extremely sqarce, occur- 
ring only in sculpture^ pieces. ‘ The red antique 
marble, Bgyptum of the ancients, and Boseo antico 
of the Italians, is a Jieautiful cnarhle of a deep blood 
red color, interspersed with white veins and with 
very minute white dots, as if strewed over with 
grains of sand. There is in the Grimani palace at 
Venice, a colossal statue of Marcus Agnppa in 
rosso antico, which was formerly preserved in the 
Pantheon at Rome. Green antique marble, verde 
antico, is a kind of breccia, whose paste is a mixture 
of talc and limestone, while the di^rk green frugmi/Hts 
consist of serpentine. Very beautiful specimens 6f 
it are preserved at Parma. The best (quality has a 
grass-green paste, with black spots of noble serpen- 
tine, but is never mingled wi^h, red spots. Red 
spotted green antique marble, has^ a dark green 



MAGAZINE OF kSCIENCE. 


340 


ground marked with small red and black spots, with 
Vragraegnts of entrochi changed into white marble. 

It is known only in small tablets. Leek marble i 
a rare variety of that color, of which there is a table 
in the Mint at Paris. Marmoverde paffliocco is of 
a yellowish grben color, and is found only in the 
rums of ancient Rome. Cervetae marble of a deep 
red, with numerous grey and white Veins, is said to 
be found in Africa, and highly esteemed in com- 
merce. Yellow antique marble^ giallo antico of the 
Italians ; color of the yolk of an egg, either unifo|m 
or marked with black or deep yellow rings. It^is 
rare, but may be replaced by Sienna marble. Red 
and white antique marbleSy^ found only among the 
riuns*of ancient Rome. Grand antique^ a breccia 
marble, containing shells, consists of large fragments 
of a black marblAk traversed by veins or lines of a 
shining white. There {Cre four columns of it in the 
Museum at Paris. Antique Cipolino marble, 
Cipoliu is a name given to all such marbles as have 
greenish zones prefaced by green tale ; their frac - 1 
tiire is granular and shining, and displays here and 
there plates of talc. Purele antique breccia marble 
is very variable in the color and sUe of its spots. 
Antique African brecciai has a black ground, 
variegated with large fragments of a greyish -white, 
deep red, or purplish wine color : and is one of the 
most beautiful marbles. Rose colored antique breccia 
marble is very scarce, occurring only in small tablets. 
There are Viirious other kinds of ancient breccias, 
which it would tedious to particularize. 

(To he continued.) 

PAPIN'S DIGESTER. 

Papin’s digester is a vessel, by means of which a 
degree of heat Js communicated to water, superior 
to fliat which it acquires when ft boils. Water in- 
deed exposed to common air, or . the mere pressure 
of the atmosphere, however strongly it boil, can 
acquire only a certain degree of heat, which never 
varies; but that inclosed iu Papin’s digester acquires 
such a degree, that it is capable of performing ope- 
rations, fur whi(:|^ common boiling water is abso- 
lutely ins ulhcient.^ A pfbof of this will be seen in 
the descrifition of the effects produced by this machine. 

This ves.sel may be of any form, though the 
cylindric or spherical is b^'st ; but it must be made 
of copper or brass. A cover must be adapted to it, 
in such a manner as to leave, no aperture through 
which the water can escape. To prevent the vessel 
from bursting, a hole is made in the side of it, or 
in the cover, some lines in diameter, with an 
ascending tube fitted into it, on which is placed the 
arm of the leyer kept down by a weight. This * 
lever servjn as a moderator to the heat; for if 
there weilrno weight on the aperture of this 
regulator, the water, when' it attains to a certain 
degree ol ebullition, |V'ould es^pe almost entirely 
through the aperture, either in water or in steam : 
if the weight be light, the water, in order to raise it, 
must assume a greater degree of heat. If there 
were no regulator of this kind, the machine might 
burst into pieces, by the expansive force of the 
steam. For this reason, it is proper that’ the ma- 
chine should be of ductile copper, and not of cast 
iroit ; btreause the former of these metals does not 
wurst like the, latter, but tears as it were ; so that it 
;a not uttei^ed with the same dangerous conse- 
quences. 

When the maclunjp is thus constructed, fill it with 
water, and having fitted on the cover, let it be fas- 


tened strongly down by a piece of iron placed over 
it, which canibe well secured by screws : then com- 
plete the filling it through the small tube which 
serves as a moderator or register, and set it over a 
strong fire. Tlie water it contains cannot Jboil ; 
but it acquires such a degree of heat that it is able, 
in a short time, to soften and decompose the hardest 
bodies ; while tlie same effect could not be pro- 
duced by ebullition continued for several weeks : 
it is even said that the heat may be carried so far, 
as to bring the macliine to a state of incandescence ; 
in which case it is evident that the water must be in 
the same ; but this exucriment is exceedingly dan- 
gerous. 

However, the following are some of the effects 
of this heat, when carried only to three, four, or 
jive times that of boiling water. 

Horn, ivory, and tortoise-shell, are softened in 
a short time, and at length reduced to a sort of jelly. 

The hardest bones, such as the thigh bone of aii 
ox, are also softened, and at length entirely decom- 
posed; so that the gelatinous part is separated 
^from them, and the residuum is nothing but earthy 
matter. When no more than the proper degree of 
heat has been employed in this deconqiosition, the 
jelly may be collected : it coagulates as it cools, 
and may be made into nourishing soup, which 
would be equal to that commonly used, if it had 
not a taste somewhat empyreumatic. This jelly 
may be absolutely formed inn) dried cakes, which 
will keep exceedingly well, provided they be pre- 
served from moisture. They may serve as a sub- 
stitute for meat soup, &c. ’ 

Hence it may be conceived, how useful this ma- 
chine might be rendered in the arts, for economy, 
and in navigation. 

From these bones, thrown away as useless, food 
might' be obtained for the poor in times of scarcity, 
or some ounces of bread, with soup made from 
the above cakes, would form wholesome and nou- 
rishing aliment^ 

Sailors might carry with them, during their long 
voyages, some of these cakes, preserved in jars her- 
metically sealed ; they would cost much less than 
preparation^ of the same kind from meat, as the 
matter of which the former are made is of no value. 
The sailors, who 'are accustomed to live on salt 
provisions, would be less exposed to the scurvy. « 
At any rate, these cak^s might be reserved till a 
scarcity of fresh meat or of any kind of provisions, 
which so often takes place at sea. It would be a 
great advantage to have collected into a small 
volume the nourishing part of several oxen ; for 
since a pound of meat contains, at least, an ounce 
of gelatinous matter reduced to dryi^ess, it thcncc 
follows that 1500 pounds of the same meat, which is 
the whole weight of a bullock, would give only 02 
pounds, which might be easily contained in an 
earthen jar. 

In the last place, it would be of great use to the 
arts, to be able, with a machine of this kind, to 
soften ivory, horn, bone, and wood, so as to render 
them susceptible of being piuulded into any form at 
pleasure.'* 

vPRODigious force of moisture 

TO RAISE BURDENS. 

One of the most singular phenomena iu physics, ia 
the force with which the vapour of water, or mois- 
ture, penetrates into those bodies which are suscep- 
tible of receiving it. If a very considerable bwrdca 
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be affixed to a dry and well-stretched rope, and if 
the rope be only of such a length to suffer the 
burden to rest on the ground, on* moistening the 
rope you will see the burden raised up. 

The anecdote respecting the famous obelisk 
erected by Pope Sixtus V., before St. Peter’s, at 
Rome, is well known. The Chevalier Fontana, who 
had undertaken to raise this monument, was, it is 
said, on the point of failing in his operation, just 
when the column was about to be placed on its 
pedestal. It was suspended in the open air ; and 
as the ropes had stretched a little, so that the base 
of the obelisk could not reach the summit of the 
pedestal, a Frenchman cried out ** wet the ropes.” 
This advice was followed ; and the column, as if of 
itself, rose to the necessary height, to be placed 
upright on the pedestal prepared for it. « 

This story, however, though often repeated, is a 
mere fable. Those who read the description of the 
manoeuvres which Fontana employed to raise his 
obelisk, will see that he had no need of such assist- 
ance. It was much easier to cause his capstans to 
make a few turns more than to go in quest of^ 
sponges and water to moisten his ropes. But the 
story is established, and will long be repeated in 
France, because it relates to a Frenchman. 

However, the following is another instance of 
the power of moisture, in overcoming the greatest 
resistances : it is the^ method by which millstones 
are made. When a mass of this stone has been 
found sufficiently large, it is cut into the form of a 
cylinder, several feet in height ; and the question 
then is, how to cut it intb horizontal pieces, to make 
as many millstones. For this purpose, circular and 
horizontal indentations are cut out quite around it, 
and at proper distances, according to the thickness 
to be given to the millstones. Wedges of willow, 
dried in an oven, are then driven into the indenta- 
tions by means of a mallet. When the wedges have 
sunk to a proper depth, they are moistened, or ex- 
posed to the humidity of the night, and next morn- 
ing the different pieces are found separated from 
each other. Such is the process which, according 
to M. de Mairun, is employed in different places 
for constructing millstones. ^ 

By what mechanism is this effect produced? 
This question has been proposed by M. de Mairan ; 
*but in our opinion, the answer which he gives to it 
is very unsatisfactory. It appears to be the effect 
of the attraction by which the water is made to rise 
in the exceedingly narrow capillary tubes with which 
the wood is fijled. Let us suppose the diameter of 
one of these tubes to be only the hundreth part of 
a line ; let us suppose also thaS> the inclination of 
the sides is one second, and that the force with 
which the water tends to introduce itself into the 
N;ube, is the fourth part of a grain : this force, so 
very small, will tend to separate the flexible sides 
of the tube, with a force of about 50000 grains ; 
which make about 8} pounds. In the length of an 
inch let there be only 50 of these tubes, which gives 
2500 in a square inch, and the result will be an 
effort of 21875 pound^. Jks the head of a wedge, of 
the kind above mentioned, may contain fotfr or five 
square inches, the force it exerts will be equal to 
to about 90 or 100,000 pounds ; and if we suppos^ 
10 of these wedges in the whole circumference Of 
the cylinder, intended to form millstones, they will 
exercise together an effect i of 1*000*000 or a million 
of pounds. It needs, therefore, excite no- surprise 
that they shouM separate those blocks into the ic- 
^erveds between which they are now introduced. 


OF SCIENCE. 


COALtFlNDING. 

In the mysterious business of coal-finding, we are 
warranted in making hny reasonable experiments 
which may lead to a recovery of the range of the 
whole series of coal measures, and in drawing infe- 
rences for our guidance in the choice of places of 
trial, from the most remote phenomena which seem 
to favour our purpose ; for the seemingly abrupt* 
terminations of some of our coal-fields are certainly 
t^ most difficult problems in geology. Hero, tl\c 
practical man, with a vast field of experience by^ the 
side of him, is at a loss how to proceed. Whai, 
therefore, has Ke to do but to seek out the analo- 
gous, to learn, if he can, by the known the way to 
the unknown. 

Now, there are certain partial* interruptions to 
the regular courses of the coal-beds in the great 
northern run of the coal-measures which extends 
through Derbyshire and Yorkshire, which may 
I* help to elucidate the mysteries at tl>e two extremi- 
ties of that long coal district, and to satisfy us 
whether they really are terminations, or only great 
and unusual dbfiections in the ranges of those 
strata, deeply hidden and unexplored, and which,' 
better known, (perhaps only by experiment,) may 
enable us to judge of the probability of uniting or 
extending our coal-fields. 

For solving these important questions on our 
coal-fields*, ,some few years since notitfed by IMr. 
Coneyheare in a very general wf.y, much may be 
deduced^ both from the observations of geological 
phenomena, and from experience. 

Some are certainly not cxtricablc in the directioTi 
of their ranges, while others appear to be so ; ami, 
therefore, there is a probability of some of them 
being united. ^ 

Some of the coal-fields, particularly in tlic mid- 
dle of the island, seem not yet wrought to any well- 
defined limits of the coal series ; and, cons-equeutly, 
in such cases there is gwod ground for expecting aii 
extension ; and especially as geology, by its settled 
order of superposition in the rocks, does away old 
erroneous notions of cut-offs, &c.f by the red rock, 
and by the interposition ot fauUsaor dikes. 

From the numenms instances of now well- 
ascertained undulations across the general ranges 
of the strata, by which their planes are farmed into 
caverns, and, intermediately, in the reverse of these 
forms, so that the strata of coal may rise on one 
side up to an uncon form able covering, cut off by 
the red marl or red rock, there may be good reason 
to expect the coal-measures to go down again on 
the other side of the so-called anticlinal line at no 
great distance ; and especi.*.lly whero it can be as- 
certainc^d that such lateral rise of thjC sAta has not 
brought up the deepest^part of the coal Wries ; but, 
where the millstone girt or mountain limestone, 
appears, there, wiifii certaim^ exc4)tions, the case 
may be decisive. 

That there are such opposite lateral rises and 
dips in the strata, where the coal-measures are 
deeply unconformably covered by the red marl, is 
well known in the extensively- wrought' collieries ol 
Somersetshire, and, consequently, the jdanes of the 
coal are subject to hollows and ridges, though the 
extent of these irregularities may not *yct®be 
known. 

We see that the strata, in part, or iniwhole series 
of strata in 'their superficial exposures, form such 
natural hollows and ridges to avgveat extent, cltiefiy 
across the bearings of their ranges and, therefore^ 
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ice have a right to expect suck forma in them, even 
yfhere they are deeply covered. 

The broad and very long coal-field of South 
Wales terininates north and souths with opposite 
rises in the strata. 

^he coal in Durham rises, in its southward 
boundary, nearer to the surface ; so that good coal 
is found at no great depth beneath its unconform- 
able cover of magnesian limestone. 

The northernmost coal of Yorkshire rises norths 
wal’d beneath a cover of the same limestone, and 
ranges E. and W. ; forming, with its south-western 
boundary, a westerly pointed figure widening and 
deej^bning south-eastward. 

The question of an east or north-easterly con- 
iiiiualion of the« coal-measures can only be enter- 
tained at the easterly end of the east aiid west range, 
before mentioned ; but we must previously turn to 
other places, to see, by analogy, how far any sub- 
terraneous deflection in the range of the coal- 
measures may be thereabout expected. 

Along the westerly edge of the coal-measures, 
both in Yorkshire and Derbyshire# there are well- 
Jciiown irregularities occasioned by elevations and 
depressions across the general range of the series, 
causing sinuosities in the marginal edges of the 
coal-fields. The lands eastward, over the ridges, 
contract, and those westward, in the hollow’s, ex- 
pand the width of the coal-measures : that the 

first rise in the^ north -sjde of the liim causes a 
vacant spaca between ^jpffield and Chapel-town ; 
and the second rise, souSi of Sheffield, and in Der- 
byshire, causes a vacant space in the productive 
coal-measures between the high part of Sheffield 
Park and Coal Aston ; and in the hollow between 
these two ridges, the coal is thrown back under 
Slitifticld. But there is a greatef- westward receding 
in the Droiifield trough, one side of which, rising 
to the north, causes a long cast and west range 
through Coal Aston. 

We have, therefore, nortn and south of the Dun, 
two east and west ranging lines of the coal-measures, 
(similar to, but much shorter than that on the 
north-side of the Yorksilire coal-field,) from which 
two east and west* ranging lines the coal is known, 
ill both cases, to return and resume its regular 
course. 

That in Derbyshire, from Eckington to Stubly, 
is several miles in extent : but it is not from the 
magnitude, but from the similarity, of these irregu- 
larities, that we may infer the probability of the 
coal-measures, in class of the most northerly^works 
in Yorkshire, continuing easterly, or resuming a 
north or north-easterly range, though it may be at' 
a great di||gicc beneatk their uncontbrmably cover- 
ing stratd^Pl 

THEORY <5f fllE SPINNING TOP. 
The tlieory of the motion of the top has occupied, 
and has puzzled many able men. It is extremely 
difficult to say, why a top stands at all. I have 
heard the late Sir John Leslie say that the subject 
was one of the most difficult in Natural Philosophy. 
He had a very excellent one, running upon agate, 
foi^ th^ same purpose as Troughton’s. It spun a 
Jong time, hut I am not certain as to the exact 
time. Dr. Arnott in his admirable, but not always 
correct wortc, on Physics, tliinks he has discovered 
the true cause, and considers it sq important as to 
))oint it out l](i tl!e*prefsice among his specimens 
of iiew disquisition or suggestion.’' He very 


correctly points out, (p. 64, of the third edition), 
the futility of the cause usually assigned ** even in 
philosophical treatises of authority.” ” Some 
persons believe,” he says, ” that a spinning top 
in a weighing scale would be found lighter than 
when at rest ; and many most erroneously hold that 
the centrifugal force of the whirling, which ' of 
course acts directly away from the axis, and quite 
equally in all directions, yet, when the top inclines 
becomes greater upwards than downwards, so as to 
counteract the gravity of the top.” This, though 
the current opinion, is no doubt erroneous enough ; 
but, in attempting to give the true reason, the 
author falls into an error equally fallacious. ” While 
the top,” to use his own words, ” is perfectly 
^upright, its point, being directly under its centre 
supports it steadily, and, although turning so 
rapidly, has no tendency to move from the place ; 
but if the top incline at all, the side of the peg, 
instead of the very point, comes in contact with 
the floor, and the peg then becomes a little wheel 
or roller, advancing quickly, and, with its touching 
edge describing a curve, somewhat as a skaiter 
does, until it comes directly under the body of the 
top, as before." This is liable to three objections : 
4rst, tliat a cylinder, inclined toi one side, and 
rolling round upon one end, never would roll 
towards the centre, but rather from it ; second, the 
cause would cease, and the top would immediately 
fall whenever any small hollow confined its point 
to one spot, as is frequently the case ; and third, 
if the standing of the top depended on the width 
of the point, it would follow, that the finer the 
point the more difficult it would be td keep up the 
top, and if the peg could be ground to a mathema- 
tical point, the top would invariably and instantly 
fall; but the least observation shows that the 
tendency to fall is, in mathematical language, no 
function of the fineness of the point ; whoever saw 
a top spin worse for having a fine point, if the floor 
were sufficiently smooth and hard ? 

Before any attempt to give a theory of its 
motions, it would be well to observe carefully what 
those motions are — how far essential, and how far 
accidental — and also to institute experiments to 
discover in what manner the different motions are 
effected by a change of circumstances. We shall* 
find, then, that a top has four distinct motions ; 
first, a rotary motion on its axis, corresponding to 
the diurnal motion of the earth, and of course 
essential ; second, an erratic motion, corresponding 
partially to the earth’s annual motion* — this motion 
depends on the thickness of the point, and is, of 
course, not essential, since it may, bo confined ; 
third, a conical motion qf its axis, in which the 
top of the axis slowly describes a circle altogether 
difiering from the rotary motion, and keeping no 
time with it; it corresponds exactly to the well- 
known conical motion of the earth’s tixis, completed 
in the long period of 25,000 years, and occasioning 
the precession of the equinoxes ; this motion is 
slowest when the rotary motion is most rapid, and 
quiokeiio as the latter diminishes; it is slowest, 
^o, in tliose tops which have the shortest pegs, 
and ceases altogether when the centre of gravity 
ts brought so low as the point of the peg; this 
motion is, of course, essential, so .long as the 
centres of gravity and of motion do not coincide ; 
there is also a fourth motion, which will almost 
invariably bq found to some extent, though 
altogether contingent depending, I 8U9})ect^ 
upon the imperfection of the mechanism, viz.^ 
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upon the load, and being equally poised on every 
side of the centre of motion; it is a minute 
circular moYcmetit of the axis describing a coil of 
very small circles around the circumference of the 
circle described by the third motion j it very 
})rettily illustrates the motion called in astronomy 
the nutation of the earth’s axis, except that it 
differs from it essentially in its rapidity, being 
concomitant with the first motion. 

From what I have said it will appear that there 
is so-me harmony between the motions of a top 
and those of the planetary bodies. Sneer at tops 
who will, the earth itself, as to its motions, is 
nothing else than a large spinning top ; and any 
one attempting to give or to obtain a clear idea of 
the various planetary movements will find the top* 
a most useful Jiuxiliary. .It is remarked by Sir 
J. Herschel, in his volume on Astronomy in 
Lardner’s Cyclopsedia, — (Art. 260), “ that a child’s 
peg-top or te-totum, when delicately executed and 
nicely balanced, becomes an elegant philosophical 
instrument, and exhibits, in the most beautiful 
manner, the w'hole phenomenon, (of the precession 
of the equinoxes), in a way calculated to give us at 
once a clear conception of it as a fact, and a 
cimsiilcrable insight into its physical cause as # 
dynamical effect:” But, unfortunately for this 
purpose, the motion* is always in the wrong 
direction, being aton^ wit/i, instead of contrary to^ 
the direction of the rotary motion. The question 
arises, how is this to be Recounted for, or can it be * 
obviated? It appeared to me, that, since this 
motion is retarded by shortening the peg and lower- 
ing the centre of gravity, if would cease altogether 
if the centres of motion and of gravity were made 
coincident, and, upon further extending the same 
change, which gradually annihilated the positive 
motion, that motion would re-appear negative. I 
had, therefore, a top constnicted, with an axis 
capable of being raised or lowered at pleasure, by 
means of a screw ; it was made to spin in a very 
small glass cup, fixed on a narrow stem, and, a 
conical hole, cut in the bottom of the top, per- 
mitted the cup to be raised within the top above its 
centre of gravity. This I found exactly to answer 
my expectation, it permitted the motion to be quick- 
*ened, retarded, annihilated or reversed at discretion, 
and, in fact, tamed its usual wild vagaries, and 
brought them into perfect control. As it was con- 
fined to one spot, 1 could fix a wooden circle round 
it for the ccli^)tic, a thin lim of lead marking its 
equator. 1 could then make it spin with any de- 
gree of inclination of the two Circles that I chose, 
and, by lowewng the centre of gravity a little below 
the centre of motion, T could then show the conical 
motion of the axis and the two equinoctial points 
slowly moving in a contrary dire(^tion to the top, 
and taking as much as five or ten minutes to de- 
scribe a single revolution. If the point is fine, the 
inclination of the equator to the ecliptic will be 
preserved without any apparent diminution, but, if 
not, the inclination will gradually decrease until 
the top attain a vertical position. 

By this means, with a few additional contrivances, 
we may illustrate almost every astronomical move- 
ment. The top, with its stand, may be carriM 
where we {fiease, or swung suspended by a long 
string, to show the earth’s annual revolution, while 
the other motions are going on at the same time. 
The string will, of itself, almost invariably take an 
Elliptic rat her than a circular orbit, and, if suspended 


from the liand, a delicate motion of the finger will 
show the advance of the earth’s apsides. If, again/ 
we substitute for the body of the top, two balls at- 
tached to each other, or to a heavy ring, we may 
show the relative motions of the eartii and moon, 
the retrogradation of the nodes and all the pheno- 
mena of eclipses. The volutions of the top, how- 
ever, not only illvMrate those of the planets, but 
appear to me to depend upon the same causes ; and 
I*' am persuaded that the same theory on which they 
depend may be made even to explain, if not pra<fti- 
cally to illustrate, the hitherto unsolved problem of 
the eccentric revolutions of Saturn’s rings, and the 
stability of their equilibrium. — Cor. Liv. Mercury. 

To the Editor. « 

Sir. — On Friday evening last, I put three or four 
bottles of water on the shelf, for experiments the 
next day. The morning - following 1 was surprised 
to find they were not frozen, and on taking out the 
stopper of one of them to pour the water into 
another vessel, T had barely decanted a tea spoon - 
full, when the \^hole was suddenly converted into a 
mass of ice. 1 then took another bottle, and* 
taking out the stopper, shook it, when it im- 
mediately shot out into the most beautiful ramifi- 
cations, resembling fern leaves, and in a few seconds 
the whole was congealed. 1 then took a third 
bottle, and i^book it, without touching tlie stopper, 
when there was no congcl^mn, not did it take place 
with the fourth bottle, wl^Pl took out' the stopper 
without agitating it. It Evident from the above, 
that the congelation took place by the united elfcets 
of agitation and the atmospheric air, but in what 
manner those forces operate conjointly, or why 
they should both be necessary, is what I cannot find 
anywhere explainetf’. * 

You will at once perceive the resemblance be- 
tween this and the well-known experiment with 
Glauber’s salts, but it will be difficult to reconcile 
both to the same theory. We must be certain the 
water was considerably below 32” and that conse- 
quently caloric must have been evolved at the 
moment of cougedation — its bul^ also must have 
been expanded. Now with regard to the atmos- 
pheric air, the query is, when the stopper was taken 
out, has the air in the bottle escaped, or has the 
atmosphere ingress ? It is equally difficult to con- 
ceive in what manner agitation infiuences the crys- 
tallization, without wc suppose the primary particles 
of the water to be in a nascent state of solidity, 
and that these particles must each have an indi- 
vidual polarity^ in such a position, that they 
mutually repel each other, *(which may account for 
tile expansiou of water when cooled bdjjjk 32”) and 
agitation, by reversing^, the polarity, nR bringing 
the attractive forces into operation, causes the 
crystals to unite t^ wach othei, an\l forms ice. But 
as this is but a vague theory of my own, 1 should 
deem it a great favor could you or your correspon- 
dents unfold the principles of its action. j. c. 


Varieties of Gold. — Goldsmiths usually indicate 
the purity of the gold they sell in the following 
manner. Perfectly pure gold, they suppose divided 
into 24 parts called carats. Gold of 24 carats thtre- 
fore means pure gold ; gold of 23 carats, means ah 
alloy of 23 parts gold, and one of some«pther metal, 
and so on. The number of carats, meiitioned, in- 
dicates the pure- gold, and whq^ that number wants 
of 24, indicates the quantity of aUoy-. 


Lumuok: — Printed by D. Francis, (i. White Horse Lane, Mile End.— Published by W. 11, Paternoster Uoyr, 
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THE AIR PUMP. 

In philosophical investigations it frequently becomes 
necessary that the substances which are the subjects 
of experiment should be removed from the influence, 
whether mechanical or chemical, of the atmosphere. 

For this purpose it is desirable, that we should 
possess the means of withdrawing the air from a 
glass vessel called a receiver, in which the substance 
is placed, and through which the changes which it 
suffers may be observed. The space under the 
glass vessel after the air has been withdrawn from 
it is called a vacuum, and the machine by which 
the air is withdrawn is called an air pump. We 
shall devote the present paper to explain the con- 
struction of this instrument, and the principles 
which govern its action. , 

The air pump is exhibited under various forms, 
each of which is attended with particular* advantages 
and disadvantages, according to the purposes to 
which it is applied. There are, however, some gene- 
ral principles in which all modiheatious of this in- 
teresting machine agree, and which we shall first 
explain. 

Let Fig. 2 be the section of a glass vessel closed 
at the top, but open at the bottom, and having' its 
lower edge ground smooth, so as to rest in clos% 
contact with a smooth brass plate. When the re- 
ceiver is thus placed upon the plate, it will with 
the assistance of a liAlc unctuous matter previously 
rubbed on the edge of the glass, be in air-tight 
contact. In the plate is a small aperture which 
communicates by a tube,' with a cylinder in which a 
solid piston is moved. The piston-rod moves in a 
collar, and a valve is placed in the bottom of the 
cylinder opening outwards. 

Let the air in the receiver, the pipe connected 
with it, and the barrel be first supposed to have the 
same density as the external air ; upon elevating 
the piston, the air in the barrel will be drawn out, 
and a vacuum will be formed underneath the piston. 
The air then in the receiver will, by its elasticity, 
force against the valve at the bottom of the barrel, 
and rush up to fill the vacant space. When the 
piston is forced down again, it compresses the ail 
beneath it, which closes the valve at bottom, and at 
the same time, opens the valve which is in the piston 
itself, and the compressed air thereby escapes ; thus a 
quantity of air equal to the capacity of the barrel is got 
rid of — a second lift will withdraw a second portion, 
and so the operation may be continued at pleasure. 

At the comuienccment of the process the air 
which fills the receiver, exhausting tube, and 
barrel, is of the density of tiii; external air; let 
its entire quantity in this state be called one. 
Let the capacity of the barrel bear any proposed 
proportion to that of the receiver and tube ; sup- 
pose that it is one-third of their united magnitudes, 
and therefore that it contains one-fourth of the air 
contained within the entire apparatus. Upon the 
first depression of the piston this fourth part will be 
expelled, and three-fourths of the original quantity 
will remain. One-fourth of this will in like manner 
be expelled upon the second 'depression of t?.ie piston 
which is equivalent to three-sixteenths of the origi- 
nal quantity, and consequently there remains in the 
apparatus nine-sixteenths of the original quantityi* 

The method by which the computation might be 
continued is obvious. The air expelled at each 
stroke is found, oy multiplying the air expelled at 
the preceding stroke by 3 and dividing it by 4 ; and 
the air remamiug after each stroke is also found by 


multiplying the air remaining after the preceding 
stroke by 3, and dividing it by 4. 

It appears by this computation, that after the 
fifth stroke, the remaining air in the receiver is less 
than one-fourth of the origin|d quantity. Less than 
one-fourth of this will remain after the next l^vc 
strokes, that is, less than one-sixteenth part of the 
original quantity. If we calculate that every five 
strokes extract three- fourths of the air contained in 
the apparatus, we shall then underrate the rapidity 
hf ^le exhaustion ; and yet, even at this rate, after 
thirty strokes of the pump, the air remaining inrXho 
receiver would be only one 309Gth part of the ori- 
ginal quantity. The pressure of this would aqiount 
to about the sixteenth part of an ounce upon the 
square inch. It is evident that by continuing the 
process any degree of rarefaction t/hich may be de- 
sired can be obtained, h'or ,all practical purposes, 
therefore, a vacuum may be considered to be pro- 
cured; but, ill fact, we are as far from having a 
real vacuum in the receiver as ever, for such is the 
infinite expanding power of air that the smallest 
particle will as completely fill the receiver and bar- 
rel as the most' dense substance could ; that is to 
say, no part of the receiver or barrel, however small", 
will be found absolutely free from uir, however long 
the process of exhaustion may be continued. 

After the explanation of the single barrel air 
pump, above given, that of the doulile barrelled 
pump will' |}e easily understood ; we have only to 
consider that the tube which pcoceeds from the 
brass plate in the centre, is branched do as to com- 
municate with two barrels instead of one, that each 
barrel is furnished with its valve and pistoii, and 
that these pistons are moved alternately up and 
down by a wheel moved backwards and forwards 
by the similar motion of a handle. 

Fig. 3, shows an 'air pump entirely without valves, 
and which is so simple, that it may be made by any 
person without difficulty, it was the invention of 
the late professor Ritchie. The stand, receiver, 
brass plate, &c., are the same as before, in the 
barrel is the only difference. It is seen jfrom the 
figure that this barrel proceeds below the tube 
which communicates with the reoeiver. The piston 
is quite solid, and works through an air-tight collar 
at top ; also near the top of the barrel is a small 
hole, which may be closed by the finger. Upon 
driving down the piston to its full extent, the air 
will occupy the whole of the barrel above, equally 
with the receiver. Upon drawing up the piston, as 
soon as it gets above the connecting tube, it will 
draw out the air in the upper part of the barrel, as 
will be felt, by its issuing from the small hole at 
I* top. When the piston is vt the upper end of the 
barrel, the hole must be stopped wit^ the fingei 
laid upon it. While the portion of air above the 
pistOQT was escaping, we air in the receiver was 
filling the vacancy made in tli;.3 bdrrel beneath ; but 
as soon as the piston is forced down again, it is 
forced back into its place, until the piston reaches 
the bottom. As during this descent, the finger 
prevented the entrance of the atmospheric air from 
without, a vacuum was formed, and the air in the 
receiver rushes ouff to fill the void — a second stroke 
of the piston therefore wiU remove another portion 
of air, the finger being removed to allow iff'egrCSs ; 
thus by drawing the piston up and down, being very 
careful to cover the hole with the finge|.at all times, 
except in the upward stroke, the air will soon be 
exhausted from the receiver. §. 
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SILVERING LOOKING 6LA.SS. 

A PIECE of glass being transparent, is not calcu- 
lated to act as a looking-glass, because the reflec- 
tion of the face or of apy other object from it is too 
fi^ut to answer the desired purpose. If we blacken 
the back of a piece of glass, or hold a dark 
object immediately behind it, the reflection be- 
comes more distinct, but is still altogether insuf- 
ficieiit for the purposes to which a looking-glt^ i 
applied. It is necessary, therefore, to cover or 
sidle of the glass with some metallic substance whicl 
will yield a good reflection through the glass. 

]V\pny persons Bup])Ose that the metal employed 
for this purpose is silver ; indeed, they are justifled 
in so supposing, from the name which the silverer 
gives to his emp'loymeiit. The metal employed is, 
however, mercury, or quicksilver ; this latter name, 
which means ** living silver,*’ was given to this 
metal by the ancients, probably on account of the 
lively and vivid appearance which it presents ; and 
ns ‘‘silver’* is a shorter word to pronounce than 
“ (pjiicksilver,*’ it is probable tliat this is the reason 
why the process of which we are 8]A;aking is always 
called “ silvering. 

Mercury being a liquid, it is necessary to employ 
some other substance to cause it to adhere to the 
glass ; for it would not be sufficient to la^ it on with 
a brush, we should whitewash on the ceiling, or 
paint on the wail, of a room, and the^: let it dry ; 
mercury rolls ofl* glass as drops of water do off a 
greasy board. The substance employed to make 
the mercury adhere to the surface of the glass is tin- 
foil, which is as thin as pai>cr, and which has, to 
use a chemical term, a strong attraction for mer- 
<!ury ; the effect of which is, that a drop of mercury 
combines with, or is absorbed ^by the tin-foil, and 
they both become one substance, which adheres 
pretty firmly to glass, 

Tlie various processes which the silverer performs 
to attain this object we now proceed to detail. 

The glass which is to be silvered is made per- 
fectly clean on both sides, particularly on that 
which is to be silvered ;gfor if the slightest mist or 
speck of dirt be allowed to remain on the surface, 
it will appear very conspicuous when the glass is 
silvered. The tin-foil, which is the next object of 
attention, is generally made in sheets about six feet 
long and of various widths, varying from ten inches 
up to forty, the diversity of widths being to enable 
the silverer to cut out small pieces suitable to vari- 
ous sized glasses. For larger sizes, the foil is 
generally made to order, and of a greater thickness 
than for smaller glasses. 

A sheet of tin-foil being unrolled, is laid down 
flat, and cut to the same shape as the glass, but an 
inch larger each way. It^is then laid down as 
smoothly as possjble on the silvering-stone', which 
is a very large and clrefnlly-pf^epared slab of slate, 
porphyry, or marble, perfectly flat and smooth. 
The foil is worked out level and smooth on the sil- 
vering-stone by means of a smooth wooden roller, 
which is worked over it in every direction. 

The mercury employed, whether for this or any 
othS* manufacturing process, brought to this 
country either from Almaden, in Spain, or from 
}slt*ia, Tn the Austrian empire, at both of which 
places quicksilver mines are situated. The metal 
is containe*;^ in a mineral culled cinnabar, with which 
Almaden, in particular, abounds. There are at 
Almaden twelve 4alge ovens, each capable of con- 
taiiyng about ^cn tons of cinnabar ; and by heating 


and subsequent processes, ft’om three to ten ounces 
of mercury are obtaiued from every pound of thd^ 
ore or cinnabar dug from the mine. The mercury 
is put into tall narrow iron bottles, each capable of 
containing about lOOlbs. weight, and in that form it 
is shipped olf to foreign countries. 

The silverer, when all is ready for silvering a glass, 
pours some mercury from one of the iron bottles 
into a wooden bowl, and then, by means of an iron 
ladle, pours the mercury over the whole surface of 
the foil till every part is covered. The glass plate 
is then laid upon the liquid mercury ; but this ope- 
ration is done in a very remarkable manner. The 
glass is not laid at once flat down on the mercury, 
but is made to slide on, the edge of the glass first 
coming in contact with the mercury. As it is slid 
along, it pushes before it the greater part of the 
mercury, .because the edge of the glass almost 
scrapes along the foil ns it passes. Tlie reason of 
this mode of placing the glass on the foil is, that all 
air-bubbles and impurities may be pushed off, allow- 
ing only a thin film of very jiiire mercury to remain 
between the glass and the .foil. 

In all of this there is much care and delicacy re- 
quired. In the first place, it is a matter of some 
difficulty to clean the glass so perfectly as not to 
4^how any marks or streaks after it is silvered ; in- 
deed, it is often necessary to remove it from the 
foil two or three times after* has been laid down, 
in order to wipe off specks of dirt which are visible 
when the glass is silvered, however difficult of de- 
tection they may previoq^ly be : this is especially 
the case in damp weather. This renders it neces- 
sary that the foils for large glass (which neces- 
sarily require a longer time than small ones to per- 
form the different processes) should be thicker than 
those for smaller ; for such is the attraction between 
the mercury and the foil, that if a glass, after hav- 
ing been removed for further cleaning, be not speedily 
replaced on the mercury, the latter will combine 
with the foil, and give it a rottenness which will pre- 
vent its adhesion to the glass : the thicker the foi4 
therefore, the less is this likely to occur. 

Another point of great importance is, that the 
plate should be so dexterously slid over the surface 
of the foil as to remove all air-bubbles in its 
progress^, and is one of those instances in which a 
description of the process, although it may explain 
how it is done, will go but a little way in qu^ify- 
ing the reader to perform it. 

When the glass is properly placed on the tin -foil, 
and it is ascertained that all specks And air-bubbles 
are removed, it is covered almost in every part by 
heavy iron or lea^n weights ; so that a large glass 
will have several hundred weight pfessing upon it. 
It may, and often does, excite surprise that such a 
pressure does not break the glass ; but that it does 
not do so is a sufficient proof how perfectly flat both 
the glass and the silvering-stone must be. This 
pressure is intended to force out from between the 
glass and the foil as much mercury as possible, so 
that the thinnest fllm only of mercury shall remain 
between^ them. To effect this more completely, 
the silvering-stone is made to rest on a swivel or 
axle underneath, by which it can be made either 
^lerfectly horizontal, or thrown into an inclined po- 
sition. W^hile the glass is being laid on the foil, 
the silvering-stone is horizontal, to prevent the mer- 
cury from flowing off ; but when the superfluous 
mercury is to be drained off, the stone is made to 
assume an inclined position, so as * to ensu^ one 
general direction Jor the flow of the mercury. • 
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A trough or hollow groove runs round the sides of 
the stone, into which the mercury flows as it is 
forced out from between the glass and the foil. A 
pipe, descending from one corner of this trough, 
conveys the mercury into a bottle placed beneath to 
receive it. Although an immense weight of mercury 
(which is about thirteen or fourteen times as heavy 
as water) must be poured on the foil for the silver- 
ing of a large glass, yet the quantity which actually 
remains between the glass and the foil is extremely 
small. 

The glass, with the weights upon it, is allowed to 
remain in the indined position for several hours, or, 
if the glass be large, it is allowed to remain until 
the next day, in order that as much as possible of 
the mercury may be pressed out before the weights 
are removed'. On the removal of the weights, one , 
end of the glass is tilted up and sujiported by 
blocks, the other end still remaining on the stone. 
A piece of foil is then laid on the lowest corner, to 
draw off the mercury (somewhat in the manner of a 
sponge) which collects in a little pool at the bottom 
of the glass. In this state the glass remains from 
a few hours to three or four days according to its 
size. 

When as much of the mercury as possible has 
drained from tlie glass in this way, the glass is taken, 
up ; — when it is found, that the mercury and the foil 
adhere to each other and also to the glass : — the fact 
is, that the two metaltf‘have combined together, and 
in the combined state adhere to the glass, which 
neither the one nor the other would have done sepa> 
rately. Any combinatiorl' of mercury with another 
metal, however produced, is called in chemical Ian* 
guage, an amalgam ; iu the present case, we have 
an amalgam of tin, due to the combination of the 
mercury witli the tin-foil. 

The removal of the glass from the stone is effected 
in different ways, according to its size. If it is not 
too wide for the arm-span of the silverer, he takes 
it by the two edges and lifts it up from the stone, 
from whence he places it edgeways on a shelf or on 
the floor of the silvering room, resting its upper 
edge against the wall, and allowing one corner to 
lower than the rest, so ds to facilitate the draining 
towards that corner. If the glass be long and nar- 
row, two men can take it up instead of one, but in 
the same manner. If however the glasff be very 
large, the following mode is sometimes adopted. 
The draining room is situated beneath the silvering 
room, and an opening in the floor of the latter is so 
situated, that a portion of the silvering table can 
be let down through it, on account of its facility of 
motion round the swivel. By a 'gradual turning of 
tlie silvering .*^able, therefore, the stone, and the 
glass which is upon it, can be brought into a nearly 
perpendicular position. In this position of the glass 
(which spmetipies weighs as much as 200tbs.), seve- 
ral men in tljq lower room grasp it by the edges, 
and, place it agaiqst the wall of the room, where 
it is left to drain. 

When the plate is thus placed against the wall of 
the room, it is left to drain for a time varying from 
ope day to several days, according to its *lsize ; in 
order t^at any remaining superfluous mercury may 
leave it, and that the fpil may become still better 
attached to the surface of the glass. When the 
draining appears to be complejte, the glass is ready 
to be applied to its intended purpose. 

The above is the process for silvering plate glass. 
But there is animportant reason why common glass, 
used for cheaper purposes (such as the inferior sort 


of dressing-glasses), cannot be silvered in this way ; 
for any heavy pressure on such glass breaks it at 
once, on account of its thinness and crookedness. 
These common glasses (which are always small in 
size) are not silvered on a stone, but on a board or 
flat box. The foil, which is thinner for these pur* 
poses, is cut to the requisite size, and laid on the 
board and covered with mercury, as in the former 
instance. But instead of sliding the glass on the 
mercury, a piece of clean paper is laid on the mer- 
and the glass is laid on the paper. The sil- 
v«rer now, laying one hand pretty flrmly on j|;he 
glass, lays hold of the edge of the paper with the 
other, and by a smart dexterous action, draws out 
the paper from between the glass and the foil) and 
wifli it the greater part of the mercury, together 
with air-bubbles, impurities, &c.,-i^leaviug the glass 
resting on a thin but brilliant film of mercury : this 
is a process requiring much manual dexterity, and 
yet an Italian (for most of the silverers of common 
glasses are Italians) can often silver a hundred dozen 
small glasses in one day. 

The common glass employed for these purposes 
is always crookt d and irregularly bent at its sur- 
faces : and it is a general rule to silver the concave* 
side, when one side is, generally speaking, more 
concave than the other. The crown glass now made 
is better than that which was produced a few years 
ago, and although it is always curved, yet the cur- 
vature is p/etty nearly the same in different tables 
from the same crate. This circumistance assists the 
silverer, for each silvered glass acts as{- a weight to 
another of the same size. It is usual to silver a 
great number of the same size at the same time ; and 
as each one is silvered, it is placed flat down on a 
shelf, or in a shallow box ; and on it the others are 
successively laid as they arc silvered. The concave 
side of each is silVered, and as the concavity is 
nearly c(|ual in all, each one helps to press out the 
superfluous mercury from the one beneath it. This 
therefore is, in some .degree, equivalent to the 
leaden weights employed with plate glass. The sil- 
vering in common glasses is, however, seldom found 
to be so perfect as on plate glass, from the impos- 
sibility of giving equal pressure in every part. 

SUBSTITUTES FOR -YEAST IN MAKING 
BREAD. 

FiVsf Receipt . — Mix with twelve lbs. of flour one 
oz. of carbonate of soda, along with the usual 
quantity of salt. Knead the whole up with sour 
butter-milk ; if very sour, half water and half butter- 
milk will do; but all butter-milk is preferable, 
'which will be no worse if kept one, two, or three 
weeks before used ; the more acid the better. The 
dough will be ready for baking in a quarter of an 
hour, as the fermentation goes on while kneading ; 
but it will take no oharm byestadding one, two, or 
three hours. 

The butter-milk must be acid, the soda pounded 
small, and well mixed with the flour, and the oven 
brisk, or the bread will probably be heavy, and 
taste of the soda. 

Second Receipt . one oz. of hops iiiK> a 
coarse bag, and boil them in two quarts of water ; 
pare, boil, and mash one lb. of potatoes very ^11, 
and press them through a cullender into the hop 
water. Place the mixture on the fire u^itil it begine 
to boil, then empty it into an earthen vessel with a 
narrow bottom, in which there has been previously 
mixed half a pound of flour, with a gill of cold 



MAGAZINE OF SCIENCE. 


357 


^ater, in the form of a paste ; stir it well while 
pouring in, and when it is about the warmth of 
new milk, put in four oz. of dry flour, and a 
pound of common yeast, let it stand iii the 
vessel, covered up, in a situation where it will keep 
its temperature. It takes from four to twenty- 
four hours to ferment, according to the state of the 
weather. When it begins to lower in the vessel, it 
is fit for immediate use; or may be preserved, 
when put in a bottle and corked up, for severid 
weeks. Should it be frozen, it will be no w^rsl 
aftejf being thawed. ^ 

In case you have no Barm wherewith to begin . — 
Make about a pint or quart in the manner above 
directed, except in one particular ; instead of 
putting any barm with the dry flour into the mix- 
ture, put two orr^hree spoonsful of sugar with the 
flour ; bottle it immediately, and having tied down 
the cork, set it where it will keep warm, and in 
twenty-four or thirty hours this will answer to fer- 
ment with, instead of the common barm. But it 
is always better to preserve some of the old for 
this purpose. 

Directions for Use. — ^Takc twc>7e or fourteen 
lbs. of flour ; when you have mixed the salt with it 
in your kneading vessel, as is usual, make a hole 
in the middle, and pour in one lb. of the barm ; let 
the water for kneading be two parts of boiling water 
to one of cold, in winter ; and in summer an equal 
quantity of*each; the water should be^dft. When 
the dough is of proper consistence, cover it up, and 
keep it warih while it rises, whicli will probably be 
from five to ten hours. If kneaded at night, it 
will be fit for baking in the morning ; but if it 
should not then be ready, (which may be the case 
if kept too cool in the night,) by applying a hot 
iron plate under the vessel containing the dough, it 
wUf in a short time be fit for bafting. 

The first receipt is excellent ; and as butter-milk 
contains much real nutriment, it is to be preferred 
in country places to the cc^mmon yeast, more par- 
ticularly during summer, when it can be con- 
venieiilly procured, in an acid state, and at a cheap 
rate. It gives the bread^ a rich flavor, unequalled 
by any other substitute. Several ladies of Barnsley 
have used it for more than two years, with great 
satisfaction, excejit during the winter, when, from 
the butter-milk not being sufliciently acid, the 
bread was not so light as when the barm made 
from the second receipt was used. 


ON ECHOES. 

Echoes are well known ; but however common 
this phenomenon- may bcy it must be allowed tha^ 
the manner in which it is produced is still involved 
in considerable obscurity, e^nd that the explanation 
given of it does not suificiehtly account for all the 
circumstances att^ndi^g it. ^ 

Almost all philosophers have ascribed the forma- 
tion of echoes to a reflection of sound, similar to 
that experienced by light, when it fails on a po- 
lished body. But, as D'Alembert observes, this 
explanation is false ; for if it were not, a polished 
surface would be necessary to the production of an 
echo ; and it is well known that this is not the case. 
£choes*indeed are frequently heard opposite to old 
walls, which are far from being polished; near 
huge mass^ of rock, and in the neighbourhood of 
forests, and even of clouds. This reflection of 
sound therefore i% i)pt of the same nature as that of 
light. • 


It is evident however, that the formation of an 
echo can be ascribed only to the repercussion of^ 
sound; for echoes are never heard but when sound ^ 
is intercepted, and made to rebound by one or more 
obstacles. The most probable manner in which this 
takes place, is as follows. 

For the sake of illustration, we shall resume our 
comparison of the acuial moleculte to a scries of 
clastic globules. If a series of elastic globules then 
be infinite, it may readily be conceived, that the 
vibrations communicated to one end, will be always 
propagated in the same direction, and coutiiiuaily 
recede; but if the end of the series rest against 
any fixed point, the last globule will re-act on the 
whole series, and communicate to it, in the con- 
trary direction, the same motion as it would have 
communicated to the rest of the scries, if it had not 
rested against a fixed point. This ought indeed to 
be the case whether the olistacle be in a line witli 
the series, or oblique to it, provided the last glo- 
bule be kept back by the neighbouring ones ; only 
with this difference, that the retrograde motion will 
be stronger in the latter case, according as the ob- 
liquity is less. If the aerial and sonorous molc- 
culrn then rest against any point at one end ; and 
if the obstacle be at such a distance from the origin 
of the motion, that the direct and "re -percussive 
motion shall not make themselves sensible at the 
same instant, the car i^ill distinguish the one from 
the other, and there will be >jn echo. 

But we are taught by experience, that the ear 
docs not distinguish the succession of two sounds, 
unless there he between* them the interval of at 
least one-twelfth of a second ; for during the most 
rapid movement of instrumental music, each mea- 
sure of which cannot be estimated at less than a 
second, twelve notes are the utmost that can be 
corn]>reheuded in a measure, to render the succession 
of sounds distinguishable ; consequently the ob- 
stacle which reflects the sound must be at such a 
distance, that the reverberated sound shall not suc- 
ceed the direct sound till after one-twelfth of a 
second ; and as sound moves at the rate of about 
1142 feet in a second, and consequently about 95 
^eet in the twelfth of a Iccond, it thence follows 
that, to render the reverberated sound distinguishable 
from the direct sound, the obstacle must be at the 
distance at least of about 48 feet. 

There arc single and compound echoes. In the 
former only one repetition of the sound is heard ; 
in the latter there are 2, 3, 4, 5, &c. repetitions. 
We are even told of echoes that can repeat the 
same word 40 or 50 times. 

Single echoes ire those where there is only one 
obstacle ; for the sound being impeded backwards, 
will continue its course in the same direction without 
returning ; but double, triple, or quadruple echoes 
may be produced diil'erent ways.’ If we suppose, 
for example, several walls one behind the other, 
the remotest being the highest ; and if each be so 
disposed as to produce an echo, as many repetitions 
of the same sound as there are obstacles will be 
heard. 

There are some echoes that repeat several words 
in^ succession ; but this is not astonishing, and 
must always be the case when a person is at such a 
*flistance from the echo, that there is sufficient time 
to pronounce several words before the re])etitiou of 
the first has reached the ear. 

There arc some echoes which have been much 
celebrated on account of their singularity, or of 
the number of times that they repeat thtf suinc 
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lYord. Misfion, in his Description of Italy, speaks 
of an echo at the Villa Simonetta, which repeated 
the same word 40 times. 

At Woodstock in Oxfordshire, there is an echo 
which repeats the same sound 50 times. This seems 
to be a mistake ; the echo at Woodstock, according 
to Dr. Plat, repeats in the day time very distinctly 
17 syllables, and in the night time 20. 

The description of an echo still more singular 
near Roseneath, some miles distant from Glasgow, 
may be found in the Philosophical Transactions for 
the year 1698. If a person, placed at the proper 
distance, plays 8 or 10 notes of an air with a 
trumpet, the echo faithfully repeats them, but a 
third lower ; after a short silence another repetition 
is heard in a tone still lower ; and another short 
silence is followed by a third repetition, in a tone a" 
third lower. 

A similar phenomenon is perceived in certain 
halls ; where, if a person stands in a certain posi- 
tion, and pronounces a few words with a low voice, 
they arc heard only by another person standing in a 
determinate place. Muschenbroeck speaks of a 
hall of this kind in the castle of Cleves ; and most 
of those who have visited the Observatory at Paris 
have expericiy^ed a similar phenomenon in the hall 
on the first story. 

Philosophers unanimously, agree in ascribing this 
phenomenon to the re^,ectioii of the sonorous rays ; 
which, after diverging from the mouth of the 
speaker, are reflected in such a manner as to unite 
in another point. But it ,»nay be readily conceived, 
say they, that as the sound by this union is concen- 
trated in that point, a person whose ear is placed 
very near will hear it, though it cannot be heard by 
those who are at a distance. 

Wc do not know whether the hall at the castle of 
Cleves, of which Muschenbroeck speak.s, is elip- 
tical, and whether the two points where the speaker 
and the person who listens ought to be placed are 
the two foci; but in regard to the hall in the 
Observatory at Paris, this explanation is entirely 
void of foundation. For, 

Ist. The echoing hall^or as it is called the HalVk\ 
of SemtSt is not at all elliptical ; it is an octagon, 
the walls of which at a certain height are arched 
with what are called in architecture clohter arches^ 
that is to say, by portions of a cylinder which, 
in meeting form re-entering angles, that continue 
tliosc formed by the sides of the octagonal plan. 

2nd. The person who speaks does not stand at 
a moderate distance from the wall, as ought fo be 
the case in order to make the voice proceed from one 
of the foci of the supposed ellipsis ; he applies his 
mouth to one ttf the re-entering angles, very near 
the wall, and the person whose ear is nearly at the 
same distance from the wall, on the side diametri- 
cally opposite, hears the one who speaks on the 
other side, even when he does so with a very low 
voice. 

It is therefore evident that, in this case, there is 
no reflection of the voice according to the laws of 
catoptrics ; but the re-entering angle continued 
along the arch, from one side of the hall to the 
other, forms a sort of canal, which contains the 
voice, and transmits it to the other side. Thcb 
phenomenon is entirely similar to that of a very 
long tube, to the end of which if a person applies 
his mouth and speaks, even with a low voice, he 
will be heard by a person at the other end. 

Tbe^ Memoirs of the Academy of Sciences, for 
the year 1692, speak of u very reifiaikable echo in 


the court of a gentleman’s seat called Le Gcnetay, 
in the ncighburhood of Rouen. It is attended 
with this singular phenomenon, that a person who 
sings or speaks in a low tone, does not hear the 
repetition of the echo, but only his own voice ; 
while those who listen hear only the repetitionoof 
the echo, but with surprising variations ; for the 
echo seems sometimes to approach and sometimes 
to recede, and at length ceases when the person who 
ijpeaks removes to some distance in a certain di- 
ifsction. Sometimes only one voice is heard, some- 
times several, and sometimes one is heard on^che 
right, and another on the left. An explanation of 
all these phenomena, deduced from the semiciiijular 
form of the court, may be seen in the above col- 
lection. 

CHEMICAL ACTION OF LIGHT. 

At the meeting of the French Academy of Sciences 
on the 11th of .lanuary, M. Biot made a report of 
the researches of M. Edmund Becquerell, on the 
chemical action pf the rays of solar light. 

Certain substances, as is well known, have thq, 
property of being modified in their characters -and 
in their internal composition by the action of light. 
It is on this fact the chief operation of the Daguer- 
reotype depends. For instance, the slight coating 
of iodine ^ith which the silvered plate « is covered 
by exposing it to the vapour of iodine, is modified 
by the light from the objects corfiientvated in the 
camera obscura ; and the force of this action is pro- 
portioned to the intensity of the luminous rays. Is 
it the light itself — merely as light — which produces 
this effect? which thus blackens, for example, pa- 
per impregnated with chloride of silver? It has 
been shown that itiis not, by causing the light to 
pass through a substance perfectly trans()arent, 
which does not obstruct its passage in the least nor 
diminish its brightness, and which, nevertheless, 
becomes thus deprived of its chemical properties. 
These properties arc thus removed by the light tra- 
versing through certain diaphanous substances, 
which allow the light itself to pass, stopping only 
in its progress the chemical rays! On the other 
hand, the brightness of the light may be diminished 
without in any way afiectiiig its chemical properties ; 
which effect takes place when the rays pass through 
blue glass. Thus it appears, that the rays which 
arc emitted from the sun consists of two kinds, of 
very contrary qualities, acting generally together, 
but which may be separated by some of the means 
already indicated. These are, the luminous rays, 
properly so called, and the rays which are invisible, 
but are appreciable by their effects, which have been 
called chemical rays, for the want of a better 
term. * 

The attention of 1^. BecquegpU kas been directed 
especially to the consideration of the latter rays. 
This yonng and skilful philosopher has discovered 
a remarkable circumstance regarding these rays 
and their effects on substances sensible to their 
action. A piece of paper impregnated with one of 
these substances may be exposed in a camera ob- 
scura to the different rays of solar light, decom- 
posed by the prism, without undergoing uiiy change; 
whilst, if the paper be previously exposed to day-' 
light, for as short a time as possible — ^for the space 
of a second or half a second — the action ^f the light 
so weakly commenced and scarc^J)r perceptible, will 
be continued in tlie solar spectrum in ruch a manner 
that soon all purls of the paper which had prc\i- 
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ously been exposed to day-ligbt will change from 
white, to blacl^ according as they are exposed to the 
jrays of the prism ; whilst the same paper, if kept 
in a dark place after its momentary exposure to the 
light, will preserve its white color atmost entire. 
Thus we perceive, in the one case, no action from 
the rays of the spectrum on the sensitive paper 
which has not been previously exposed to the light; 
and in the other, on the contrary, the continuation 
of that action on the rays of the spectrum, when it 
has only been just commenced by the solar ligl*« 
This is one of the principal results from the experl-s 
meiits of,M. Becqucrell; and in this, perhaps, con- 
sists the secret of the new modification announced 
by M. Arago, in the photogenic process of M. 
Daguerre, which enables it to produce images by 
exposing the prepared plate for a second only in 
the camera obscura. 

It may, in fact, be conceived, having seen the 
memoir ofM. Becquerell, that the plate coated with 
iodine might, after having received the impression 
of the object for only a second,, be exposed to the 
rays of the solar spectrum in which the action — 
commenced by the luminous ra]ts from external 
*objects — might he completed, as in the experiment 
of M. Becquerell; so as to enable the mercurial 
vapor to produce the effect which it is known to do 
in the ordinary process of Daguerreotype, and 
render flie image visible. 

All thc5^ discoveries and modificatioais originate 
from the fundamental fact on which life two princi- 
pal operatiaus of the Daguerreotype depend ; from 
which wc learn that a substance may be modified 
by light, without any change being perceived by the 
eye, in such a manner that an image nay be pro- 
duced, invisible at first, which becomes visible by 
the action of another agent. This effect is pro- 
duced by the vapor of merenfy ; which attaches 
itself to those parts of the coating of iodide of silver 
which are more or less affected by the luminous 
rays. This important Jact, discovered by M. 
T>liepcc, will, we have no doubt, be applied in 
other methods, and be productive of further con- 
sequences. 


MAKBLE. 

(Resumed from^iuge 319 , and concluded.) 

Modem marbles. — 1. British. Black marble is 
found at Ashford, Matlock, and Monsaldale in Der- 
byshire; black and white in the north part of 
Devonshire ; the variegated marbles of Devonshire 
arc generally reddish, brownish, and grqyish, va. . 
riously veined with whfte and yellow, or the colors 
are often intimately blended; the marbles from 
Torbay and Babbacombe, display a great variety in 
the mixture of ^leir, colors ; the Plymouth marble 
is either ash- colored *-with bla(^ veins, or blackish- 
grey and white, shaded with black veins ; the cliffs 
near Marychurch exhibit marble i^^uarries not only 
of great extent; but of superior beauty to any 
other in Devonshire, being cither of a dove-colored 
ground with reddish-purple and yellow veins, or of 
a black ground mottled with purplish globules. The 
green marble of Anglesea is not unlike the verde 
aniico ? its colors being greenish-black, Icek-green, 
and sometimes dull purplish, irregularly blended 
with whiter The white part is limestone, the green 
shades proceed from serpentine and asbestos. There 
are several fine viirfeties of marble in Derbyshire ; 


the mottled-grey in the neighbourhood of Money- 
ash, the light grey being rendered extremely beauti-., 
*ul by the number of purple veins which spread*^ 
upon its polished surface in elegant irregular 
brauches ; but its chief ornament is the multitude 
of e7itrochi, with which tliis transition limestone- 
marble abounds. Much of the transition and car- 
boniferous limestone of Wales and Westmoreland 
is capable of being worked up into agreeable dark 
marbles. 

In Scotland, a particularly fine variety of white 
marble is found in immense beds, at Assynt in 
Suthcrlaudshire. A beautiful ash-grey marble of 
a very uniform grain, and susceptible of a fine 
polish, occurs on the north side of the ferry of Bal- 
lachulish in Invernesshire. One of the most beauti- 
ful varieties is that from the hill of Belephetrich in 
Tiree, one of the Hebrides. Its colors arc pale 
blood-redt light flesh-red, and rcddish-whitc, with 
dark green particles of hornblende, or rather sah- 
lite, diffused through the general base. The com- 
pact marble of Iona is of a fine grain, a dull white 
color, sotihewhat resembling pure compact felspar. 
It is said by Bournon, to consist of an intimate 
mixture of tremolite and carbonate of lime, some- 
times with yellowish or greenish-yellow spots. The 
carboniferous limestone of many of the coal basins 
in the lowlands of Scotland may be worked into a 
tolerably good marble for chimney-pieces. 

In Ireland, the Kilkenny^marble is t)ie one best 
known, having a black ground more or less varied 
with white marks produced by petrifiactions. The 
spar which occupies the place of the shells, some- 
timesi, assumes a greenish-yellow color. An ex- 
ceedingly fine black marble has also been raised at 
Crayleath in the county of Down. At Louth- 
lougher, in the county of Tipperary, a fine purple 
marble is found, which when polished looks very 
beautiful. The county of Kerry affords several 
variegated marbles, not uillike the Kilkenny, 

France possesses a great many marble quarries 
which have been described by Brard, and of which 
a copious abstract is given under the article marble, 
in Rees" Cyclopedia. 

# The territory of Genoa* furnishes several beauti- 
ful varieties of marble, the most remarkable of 
which is the polzevera di Genooy called in French 
the ve7't d* Ryyyte and vert de mer. It is a mix- 
ture of granular limestone with a talcose and 
serpentine substance disposed iii veins ; and it is 
sometimes mixed with a reddish body. This marble 
was formerly much employed in Italy, Fn^ice, and 
England, for chimney-pieces, but its sombre ap- 
pearance has put if out of fashion. 

Corsica possesses a good statuary iparble of a fine 
close grain, and pure milky whiteness, quarried at 
Omofrio; it will bear comparison with that of 
Carrara ; also a grey marble (bardigliOf) a cipulin, 
and some other varieties. The island of Pllba lias 
immense quarries of a white marble with blackish- 
green veins. ^ 

Among the innumerable varieties of Italian 
marbles, the following deserve especial notice : — 

The fgovigio, a white marble found at Padua ; the 
white marble of St. Julien, at Pisa, of which the 
cathedral and celebrated slanting tower are built ; 
Hhe Biancone marble, white with a tinge of grey, 
quarried at Magurega for altars and tombs. Near 
Mergozza, the white saline marble with grey veins 
is found, with which the cathedral of Milan is 
built. The black marble of Bergamo is called 
paragonCt from its black color, like touchstone ; it 
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lias a pure intense tint, und is susceptible of a fine 
polish. The pure black marble of Como is also 
much esteemed. The potveroso of Pistoya, is a 
black marble sprinkled with dots ; and the beauti- 
ful white marble with black spots, from the Lago 
Maggiore, has been employed for decorating the 
interior of many churches in the Milanese. The 
Margorre marble found in several parts of the Mi- 
lanese, is bluish veined with brown, and edmposes 
part of the dome of the cathedral of Milan. The 
green marble of Florence owes its color to a copious 
admiAture of steatite. Another green marble, called 
verde. di Prado, occurs in Tuscany, near the little 
town of Prado. It is marked with spots of a deeper 
green than the rest, passing even into blackish-blue. 
The beautiful Sienna marble, or brocaiello di Siena, 
has a yellow color like the yolk of an egg, which 
is disposed in large irregular spots, surrounded with 
veins of bluish-red, passing sometimes into purple. 
At Montarenti, two leagues from Sienna, another 
yellow marble is met with, which is traversed by 
black and purplish- black veins. The Brema marble 
is yellow with white spots. The mande'lato of the 
Italians is a light red marble with yellowish-white 
spots, found at Luggezzana, in the Veronese. The 
red marble of Verona is of a red rather inclining 
to yellow or hyacinth ; a second variety of a dark 
red, composes the vast amphitheatro of Verona. 
Another marble is found near Verona, with large 
white spo^s in a redmsh and greenish paste. Very 
fine columns have been made of it. The occhio di 
pavone is an Italian shell marble, in wliich the 
shells form large orbictilar spots, red, white, and 
bluish. A madreporic marble, known under the 
name of pieb'a stellaria, much employed in Italy, 
is entirely composed of star madrepores, converted 
into a gray and white substance, and is susceptible 
of an excellent polish. The village of Bretonico, 
in tbe Veronese, furnishes a splendid breccia mar- 
ble, composed of yellow, steel-gray, and rose- 
csolored spots. That of Bergamo consists of black 
and gray fragments in a greenish cement. Florence 
marble, called also ruin and landscape marble, is an 
indurated calcareous marl. ^ 

Sicily abounds in marbles, the most valuable m 
which is that called by the English stone-cutters, 
Sicilian jasper; it is red with large stripes like 
ribands, white, red, and sometimes green, which 
run zig/ag with pretty acute angles. 

Among the Genoese marbles we may notice the 
highly esteemed variety called portor, on account 
of the brilliai^t yellow veins in a deep black ground. 
The most beautiful kind comes from Porto- Vencse, 
and Louis XIV. caused a gres^ deal of it to be 
worked up fpr the decoration of Versailles. It 
costs i^ow two pounds per cubic foot. 

Of cutting and polishing marble , — The marble 
saw is a thin plate of soft iron, continually sup- 
plied during^dts sawing motion, with water and the 
sharpest sand. The sawing of moderate pieces is 
performed by hand, but that of large slabs is most 
economically done by a proper mill. 

The first substance used in the polishing process 
is the sharpest sand, which must be wofked with 
till the surface becomes perfectly fiat. Th^n a 
second, and even a third sand of increasing fineness 
is to be applied. The next substance is emery of 
nrogressive degrees of fineness, after which tripoli 
IS employed ; and the last polish is given with tin- 
putty. The body with which the sand is rubbed 
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upon the marble, is usually a plate of iron ; but 
for the subsequent process, a plate of lead is used 
with fine sand and emery. The polishing rubbers 
are coarse linen cloths, or bagging, wedged tight 
into an iron planing tool. In every step of the 
operation, a constant trickling supply of water is 
required. *' 

Visitors of Derby may have an opportunity of 
inspecting Brown’s extensive machinery for cutting 
^marble into many ornamental forms, whichiias been 
Kvell described in Rees’ Cyclopedic. 

^ Sir James Jelf patented, in 1822, a combingtion 
of machinery for cutting any description of parallel 
mouldings upon marble slabs, for ornamental pur- 
poses; in which, tools, supplied' with sancl and 
water, are made to traverse to and fro. 

Mr. Tullock obtained a patent! in 1824, for im- 
provements in machinery for sawing and grooving 
marble; the power being applied by means of 
toothed wheels bearing cranks, which gave the see- 
saw motion to the cutting iron plates. 

In November, 1829, Mr. Gibbs secured, by 
patent, an invention for working ornamental devices 
in marble, by ficans of a travelling drill, guided by 
a mould of wood, &c., in counter relief; and iti 
April, 1833, Mr. G. “W. Wilds obtained a patent 
for macliinery, which consists of a series of circular 
cutters, for separating slabs from a block of marble ; 
the block being advanced slowly to meet the cutters, 
by the prbgressive movement of a platform upon 
wheels, driven by the agency of a rack and pinion, 
as in the cylinder boring machine Of the steam- 
engine manufacturer. Sand and water must be 
supplied, of course, from a hopper, to these smooth 
cutting fiises of iron or copper. He proposes 
also to mould and polish marble, by ajiplying a 
rotatory wheel or cylinder ofany shape to it, in its 
carrying frame. * * 


NEW. APPLICATIONS OF THE 
ELECTROTYPE. 

Letter from M, Perrot to M. Arago, 

I iiavB just learned, through a journal, that 
M. Sorel has announced tJ the Academy of Sciences, 
that he has been enabled by means of a constant 
current, to fix, without heat, on iron, a more or 
less thick and very adheirent layer of zinc, and that 
by this means he has been able to fix several metals 
on one another. 

Consequently I thought it my duty immediately 
to send to the Institute, to be deposited there, 
some objects hastily collected, which remained 
from experiments, which I made more than a year 
'ago, on Metallic precipitations. 

Among the objects contained in the box which I 
send, there are some ^experiments on a process of 
metallic incrustation, which I consider new, and 
capable of receiving many af^plidhtions in the arts. 
1 obtained these incrustations by means of galvanic 
currents, by precipitating a metal of -one color, in 
the parts corroded, by a process analogous to that 
of engraving by nitric acid, on a metric piece of 
another color. 

Thus, as it was easy to foresee, the incrustations 
have all the perfection of the engraving, which 
serves as a mould, and the imperfection of thtf^ in- 
crustation which 1 send you does not extend to that 
of the new galvanic methods which I i^ished to try 
in engraving.— Pendus. 

‘»hed by W. BaimiK, tl,*Pa|jsmoster Row. 
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MACHINE TO PROVE THE SHAPE OF 
THE EARTH. 

We are taught that the earth is round, but flattened 
towards the poles like an orange. The mathema- 
tical proofs of this are too tedious to be interesting 
to general readers ; yet, there remain others of a 
mechanical nature, which acting by the same cause, 
namely, centrifugal force, establish the same fact 
experimentally. One machine for this purpose is 
usually called the centrifugal hoops, wliich is re- 
presented as follows : — 



It consists of two hoops of tin, fastened at bot- 
tom to an upright spindle, which is turned by a 
pulley and multiplying ^heel; as soon as the wheels 
are made to revolve rapidly their general elongated 
shape will be altered, and centrifugal force acting 
upon the equatorial parts <’of the hoops will oc- 
casion them to bulge out towards that part, and to 
become compressed at the top and bottom. Were 
there any greater number of hoops the eflcct would 
be of a similar kind, but still more conspicuous 
than with two. In tliis machine, the stand, wheel, 
and support may be dispensed with, the spindle of 
the hoops being turned round by the hands. The 
above machine shows that a revolving body there-- 
fore, if of a yielding sub^ance, accommodates its 
form according to the degree of centrifugal force 
which it attains; and as this force is dependent 
upon the rapidity of motion, it follows, that the 
more rapidly such a body revolves, the more 
flattened it will become. Were the earth of a simi- 
larly yielding texture, the above w’ould be a sufficient 
explanation of the earth’s shape, but it is not so 
to the extent that is requisite, for although the 
waters are fluent, yet the solid earth is incapable 
of moving from its place. We must, therefore, 
next direct our attention to the effect of centrifugal 
force upon unyielding substances ; for this ])urpose, 
and indeed for ^experiments upon bodies of any 
kind, the machine. No. 1, is well adapted. It is 
formed of wood, painted black, (as the fra roe- work 
of all astronomical apparatus ought to be.) The 
multiplying wheel A turns the pulley B, the axis 
of which, also forms the axis of the brush wheel C, 
and which consequently partakes of jts motion. 
The edge of C working against the edge of D, turns 
that wheel round with increased Telocity — a baud 
proceeding from D to F continues the motion*to the 
hook connected with and below F. Now it is evi- 
dent that motions being given to the wheel A, it 
will be continued to the hook, increasing in ra- 
pidity at every stage of its progress. Suppose that 
we have formed a representation of the earth, of a 
shape corresponding to the oblong spheroid, Fig. 2, 
and we suspend this by a string to the hook. Putting 
it in r.apih motion, it will be found impossible to 
continue its rotation, even for a miinite, without the 


spheroid altering its position, and taking that or 
Fig. 3, or in other words, revolving on its shorter . 
axis. *• ,, 

We may even take a flat circular piece of board, 
and although the axis across it may be a foot, and that 
of the thickness not more than half an inch, yeP, 
the same result will be obtained, the disc becoming 
horizontal, and retaining that position during the 
whole time of its revolution, or at least, as long as 
thVrapidity of its motion is maintained, 
cfrhe planet Saturn aflbrds a still more striking 
example. Let the model be made of a solid ball ot 
wood, three inches in diameter, furnished with a 
ring of tin, to represent Saturn’s ring; let the 
centre part of the ring be painted black, and a hole 
made near the extremity for a str^iig to be tied to 
it; suspend the model by this string to the hook, 
and occasion it to revolve, when the model will soon 
assume all the forms and appearances which the 
planet itself puts on, in reference to the views we 
are capable of obtaining of it at different times of 
our respective revolutions. In one position, the 
ring being a coiKFpicuous and beautiful object, far 
distant from the body of the piauet, then gradually * 
becoming in appearance narrower, until it seems 
only as a bright line across the planet’s face, and 
beyond it, on each side. See Fig. 5, 6, & 7. 

A chain suspended from the hook is an excellent 
illlustration Of the effects of (tentiifugal force ; first, 
it hangs in a loose collapsed manner, then it gra- 
dually widens, until at length it forms a ting which 
revolves horizontally. 

The machine. Fig. 8, is usually called the whirl- 
ing table, #The foot-board supports a multiplying 
wheel, and small upright spindle, which is turned 
round by this wheel. The upright spindle is very 
short, and intended' merely ^to support the cross 
arms A A. Upon the ends of A A are two uprights 
B B, to support the upper ends of two glass tubes 
C C. The glass tubes arv closed at both ends, and 
partly filled with shots, and sometimes with shots 
and water, so as to leave equal spaces of shot, water, 
and air. If a rapid motion be communicated to 
the cross arms, of course, centr^ugal force will 
cause the substances to fly out away from the 
centre, and contrary to the position that gravity 
alone would place them in. The shots, therefore, 
would leave the lower part of the tubes, and fly 
towards the further ends ; and if the tubes be long, 
and the motion communicated to them be very 
rapid, such will be the power acquired, that the 
outer ends of the tubes will, in all probability, be 
broken, or if left open, the shots will be scattered 
to a very Considerable distance. 

Now what do these e.xperiments teach us ? Why 
first, that if the earth resolves at all, and of which 
there is no doubt, although it is difficult to bring 
forward a positive pibof that 'h does, it must ne- 
cessarily revolve on its shortest axis. Secondly, 
that to have assumed its spheroid form, it must 
either have been made so at first, (of which there 
is no proof) or that it must at some former time 
have been sufficiently fluid to have yielded to the 
centrifugai influence, and like the chain or the hoojis 
have accommodated itself to the shape, which its 
rotatory force must have induced ; and thirdly, 
must admit that the same power which at a former 
time influenced the now solid parts, hare still an 
effect upon the waters, tending to draw them from 
the polar regions towards the equatoi^ until at length, 
the centrifugal and centripetal forces b^anring each 
other, they assume a shape proportionably convex 



MAGAZINE OF SCIENCE, 


3C3 


yet rcstAfned from farther alteration both by 
the force of griivity and the pressure of the atmos- 
phere. 

EI^CTRICITY FROM STEAM. 

Ofi Saturday, the 19 th December, Mr. Condie, 
manager of Blair Iron Works, Ayrshire, per- 
formed this new and interesting phenomenon at the 
above works, in the presence of Ludovic Houston, 
Esq.; of Johnstone; — Cunningham, Esq., (rf 
Carnbrae Iron Works; Thomas Wingate, Esql, 
engineer ; Springfield, and a number of others^ 
who were all highly satisfied with the accuracy of 
the Isocounts given by the public press of similar 
eAperimeuts having been made in the neighbourhood 
of Newcastle, upon locomotive engine boilers. The 
experiment matilb by Mr. Condie was upon the 
steam issuing from the safety valve of two of the 
high pressure boilers of the blowing engine, and 
was simply performed as follows : — 

The experimenter placed himself upon an insu- 
lated stool (a board resting upon three quart bottles 
in absence of better,) and having in one hand a 
long small rod of iron, with four sharpened points, 
similar to a lightning conductor ; this he held in 
the steam issuing from the safety valve. When the 
points were held about one foot from the valve, 
electric sparks were drawn by the bystanders' 
knuckles 4'om those of the experimenter about half 
an inch long ; but as the pointed rod^was raised to 
about six or el^ht feet above the valve into the 
cloud of steam, vivid and pungent sparks were then 
drawn from one and a half to two inclics long, which, 
in fact, were nearly as stunning upon the arm as the 
shocks of a small Leyden phial, produdbig a good 
deal of merriment to the astonished workmen who 
w^re present, to see fire and ^ecl the shocks from 
steam, an article they all supposed tliemselves per- 
fectly familiar with. 

In the evening the experiment was resumed, to 
see the effects in the dai^, when they proved the 
experimenter to be highly charged with electricity. 
The board on which he stood, not being rounded, 
each corner had a brush of light two or three inches 
long, like as mufiy tassels, while every point of his 
dress and hair became highly luminous upon the 
persons standing near him. On this trial, sparks 
were drawn fully two inches long, which required 
some little courage to engage with, from their 
shocking propensities. 

The experiments were made upon the steam of 
two boilers, thirty-two feet long by six diameter, 
first with steam equal to 12 lb. upon the inch, and 
latterly at 2r> tb. — the increase of pressure addiqg 
to the effect. However, the experiment was per- 
fectly and satisfactorily performed with the surplus 
steam issuing from the saf'sty valve while the engine 
was going upo« Mr. Condie is of opinion 

that, from such boilers, with a properly constructed 
prime conductor, of large surface, sparks may be 
drawn from six to eight inches long, and large jars 
charged in a few seconds. The wonder was that 
the experiment succeeded at all, as the apparatus 
was altogether rude. The floor where the tempo- 
rary stool stood was covered with dust, shavings, 
^c., which acted as conductors in stealing away the 
electricity from the*experlmenter. — Aj^r Observer, 

• WAVES. 

The common C 9 .a»e of waves is the friction of the 
wijid upon tBe surface of the water. Little ridges 


or elevations first appear, which by continuance of 
the force, gradually become loftier and broader, 
until they are the rolling mountains seen where the 
winds sweep over a great extent of water. The 
heaving of the Bay of Biscay, or still more re- 
markably, of the open ocean beyond the southern 
capes of America and Africa, exhibits one extreme, 
and the stillness of the tropical seas, which are 
sheltered by near encircling lands, exhibits the 
other. In the vast Archipelago of the East, where 
Borneo, and Java, and Sumatra lie, and the Mo- 
lucca islands and the Philippines, the sea is often 
fanned only by the land and sea breezes, and is like 
a smooth bed, in which these islands seem to repose 
in bliss — islands in which the spice and per- 
fume gardens of the world are embowered, and 
where the bird of paradise has its home, and the 

* golden pheasant, and a hundred other birds of 
brilliant plumage, among thickets so luxuriant, and 
scenery so picturesque, that European strangevs 
find there the fairy land of their youthful dreams. 
— One who has visited these islands in his early 
days may perhaps be pardoned for thus adverting 
to their beauties. 

In rounding the Cape of Good Hope, waves are 
met with, or rather a swell, so vast, that a few 
ridges and a few depressions occupy the extent of 
a mile. But these are not so dangerous to ships as 
what is termed a shorter sea, with more perpen- 
dicular waves. The slope in4he former is compara- 
tively gentle, and the rising and falling are much 
less felt ; while among the latter, the sudden tossing 
of the vessel is often destructive. When a ship is 
sailing directly before the wind, over the long swell 
now described, she advances as if by leaps ; for as 
each wave passes, she is first descending headlong 
on its front, acquiring a velocity so wild that she 
can scarcely be steered ; and soon after, when it 
has glided under her, she appears climbing on its 
back, and her motion is slackened almost to rest, 
before the following wave arrives. To a passenger 
perched at such a time on the extremity of the bow- 
sprit, and looking back on the enormous body of 
the ship, with perhaps its thousand of a crew, a 
hundred feet behind him, heaved by these billow's 
as a cork is on a ruffled lake, the scene is truly 
sublime. When a coming wave lifts the stern, and 
in the same degree depresses the bow, he is deep 
in the hollow or valley between the waves, and sees 
only the ship rushing headlong down towards him 
as if to be ingulphed; but soon after, when the 
stern is down, and the bow is raised, he looks from 
his station in the sky upon an awfiul scene beneath 
him and around. 

The velocity ot waves has relation to their mag- 
nitude. The large waves just spfiken of, proceed 
at the rate of from thirty to forty miles an hour. 
It is a vulgar belief that the water itsrlf advances 
with the speed of the wave, but in fact the^m 
only advances, while the substance^ except a little 
spray above, remains rising and falling in the same 
place, with fhe regularity of a pendulum. A wave 
of water, in this respect, is exactly imitated by the 
wave sunning along a stretched rope when one end 
is shaken ; or by the mimic waves of our theatres, 
which are generally undulations or long pieces of 

• carpet, moved by attendants. But when a wave 
reaches a shallow bank or beach, the water becomes 
really progressive, for then, as it cannot sink di- 
rectly downwards, it falls over and forwards, seek- 
ing the level. 

So awful is the spectacle of a storm atjsea, that 
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it generally biassee the judgment ; and, lofty as ' 
waves really are, imagination pictures them loftier 
still. Now no wave rises much more than ten 
feet above the ordiiiai^ sea-level, which, with the 
ten feet that the surface afterwards descends below 
this, give twenty feet for the whole height, from the 
bottom of any water- valley to an adjoining summit. 
This is easily verified by a person who tries at what 
height on a ship's mast the horizon remains always 
in sight over the top of the waves — allowance being 
made for accidental inclinations of the vessel, and 
for her sinking in the water to considerably below 
her water line, at the time when she reaches the 
bottom of the hollow between the two waves. The 
spray of the sea, driven along by the violence of 
the wind, is of course much higher than the summit 
of the liquid wave ; and a wave coming against an 
obstacle, or entering a narrowing inlet, may dash 
to an elevation much greater still. At the Eddy- 
stone light-house, which is about ninety feet high, 
placed on a solitary rock ten miles from the land, 
when a surge breaks which has been growing under 
a storm all the way across the Atlantic, it often 
dashes to 100 feet above the lantern at the summit. 

The magnitude of waves is well judged of when 
they are seen breaking on an extended shore or 
beach. In the deep sea the wave is only an ele- 
vation of the water, sloping on either side ; but as 
it rolls towards the shore, its front becomes more 
and more perpendicullr, until at last it curls over 
and falls with its whole weight, and when several 
miles of it break at the same instant, its force and 
noise may shake the country around. 

Along the east, or Coromandel Coast of India, at 
certain seasons, vast waves are constantly break- 
ing *, and as there are no good harbours there, 
communication between the sea and land is ren- 
dered impossible to ordinary boats. The natives 
of the coast, at Madras, for instance, have hence 
become almost amphibious. They reach ships be- 
yond the breakers by the help of what are called 
catamarans^ consisting of three small logs of wood 
tied together. On these they secure themselves, 
and boldly advance up to the coming wall of water, 
which they shoot into, and rise to Uie smooth 
surface beyond it, like water-fowls after diving. 
Boats unsuited to the breakers often perish in 
them. The Author had gone on shore with a water- 
ing party on the coast of Sumatra, and during the 
hours spent there, a swell had arisen in the sea, 
which on their return was already bursting along 
the beach and across the river's mouth in lofty 
breakers. Thb boat in which he happened to be, 
regained the high sea in safety, J)ut a larger boat 
which followed^t a short distance was overwhelmed, 
and an officer and part of the crew perished. 

There is a phenomenon observed at the mouths 
of many great rivers, called the Boar, which has 
resemblance to a wave. When the tide returning 
from the sea meets the outward current of the 
river, and butk have the force which in certain 
situations belong to them, the stronger mass from 
the ocean assumes the form of an almost perpen- 
dicular wall, moving inland with resistless sweep. 
This is called the boar. It is in fiict the great sea- 
wave of the tide, produced twice a day by the 
attraction of the moon, rolling in upon the land' 
and inlets, where contracting channels concentrate 
its mass. In the different branches of the Ganges 
the boar is seen in a remarkable degree. Its roar- 
ing is beard long before it arrives. Smaller boats 
and skills cannot live where it comes ; aiid as it 


passes the city of Calcutta, even the largb ships at 
anchor there are thrown into such ^commotion, as 
sometimes to be torn away from their moorings^ 
The nature and effects of this boar are. strikingly 
illustrated upon certain coasts where extensive 
tracts of sand are left uncovered at low water. In 
such situations, of which there are many on the 
western shores of Britain, the returning tide is 
seen advancing with steep front, and with such 
rapidity, that the speed of a gallopii^g horse can 
sltarcely save a person who has incautiously ap- 
j^oached too near. Many, every year, are ^t>he 
victims of temerity or ignorance on these treache- 
rous plains. 

Ill the end of the year 1831, on the low flat 
coast of the Indian peninsula, north of Madras, 
one great wave of the kind n(yt/ described was 
produced during a very high spring-tide of mid- 
night, by an extraordinary wind, and spread ten 
miles in upon the inhabited land. It had retired 
with the ebbing tide before morning, but the next 
day's sun disclosed a scene of devastation rarely 
matched. Amidst the total wreck of the villages 
and fields, theroi lay the drowned carcases of more 
than ten thousand human beings, mixed with those 
of elephants, horses, bullocks, wild tigers, and the 
other inhabitants of the land. 

It has been proposed lately to construct suh» 
marine boats, or vessels calculated to swim so deep 
in the water as to be below the superficial motion 
of the waves, and therefore beyond the influence 
of storms at the surface. Such a boat has been 
tried with considerable success ; and men's in- 
creasing familiarity with sub-marine matters since 
the inveiltion of the diving-bell, may ultimately 
lead to improvements, rendering the sub- marine 
vessel, for certain purposes, commodious and safe. 

DR. ARNori^ 

ELECTRO-MAGNETIC CLOCK, 

BY PBOVKSSOR WHEATSTONE. 

A Paper read by him at the last Meeting q/' tiui liuyal Sonet y. 

The object of the apparatus, forming the subject ot 
this communication, is stared by^jtbe author to be 
that of enabling a single clock to indicate exactly 
the same time in as many different places, distant 
from each other, as may be required. Thus, in an 
astronomical observatory, every room may be fur- 
nished with an instrument, simple in its construc- 
tion, and therefore little liable to derangement, and 
of trifling cost, which shall indicate the time, and 
beat dead seconds audibly, with the same precision 
as the standard astronomical clock with which it is 
'connected ; thus obviating -the necessity of having 
several clocks, and diminishing the trouble of wind- 
ing up and regulating^ them separately. In like 
manner, in public offices and large establishments, 
one good clock will \Merve the purpose of indicating 
the precise time in every part of the building where 
it may be required, and an accuracy ensured which 
it would be difficult to obtain by independent clocks, 
even putting the difference of cost out of considera- 
tion. Other cases in which the invention might be 
advantageously employed were also mentioned. In 
the electro-magnetic clock, which was exhibited in 
action in the apartments of thq society, all the parts 
employed in a clock for maintaining and regulating 
the power are entirely dispensed with, elt consists 
simply of a face with its second, minute and hour 
hands, and of a train of wheels vbiich communicate 
motion from the arbor of the second’^ hand to (hat 
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of the h&ur hand, in the same manner as in ordi- 
nary clock trains ; a small electro-magnet is caused 
.to act upon a peculiarly constructed wheel (scarcely 
capable oi being described without a figure) placed 
on the second’s hand, advances a sixtieth part of its 
revolution. It is obvious, then, that if an electric 
Current can be alternately established and arrested, 
each resumption and cessation lasting for a second, 
the instrument now described, although unprovided 
witl^ any eb^rnal maintaining or regulating pow^ r, 
would perform all the usual functions of a perfect 
cl^ck. The manner in which the apparatus is 
plied to the clocks, so that the movements of the 
bands of both may be perfectly simultaneous is the 
following. On the axis which carries the scape- 
wheel of the primary clock, a disc of brass is fixed, 
which is firstMivided on its circumference into 
sixty equal parts ; each alternate division is then 
cut out and filled with a piece of wood, so that the 
circumference consists of thirty regular alternations 
of wood and metal. An extremely light brass 
spring, which is screwed to a block of ivory or hard 
wood, and which has no connexion with the me- 
tallic parts of the clock, rests by if»a free end on the 
spring, and proceeds to one end of the wire of the 
electro-magnet ; while another wire attached to the 
clock-frame is continued until it joins the other end 
of that of the same electro-magnet. A constant 
voltaic battery, consisting of a few elements of very 
small diinenhioDS, is interposed in an^ part of the 
circuit. By tb«s arrangement the circuit is peri- 
odically mhde and broken, in consequence of the 
spring resting for one second on a metal division, 
and the next second on a wooden division. The 
circuit may be extended to any length ; and any 
number of electro-magnetic instruments may be 
thus brought into sympathetic action with the 
standard clock. It is only 'necessary to observe, 
that the force of the battery and the proportion be- 
tween the resistances of the electro-magnetic coils 
and those of the other parts of the circuit, must, in 
order to produce the maximum effect with the least 
expenditure of power, be varied to suit each par- 
ticular case. 


ANTISEPTIC PROPERTIES OF PEAT. 
One interesting circumstance attending the history 
of peat-mosses is the high state of preservation of 
animal substances buried in them for periods of 
many years. In June, 1747, the body of a woman 
was found six feet deep, in a peat-moor in the Isle 
of Axholm, in Lincolnshire. The antique sandals 
on her feet afforded evidence of her having been 
buried there for many ages : yet her nailff, hair, and 
skin, are described as having shown hardly any 
marks of decay. On tl^e estate of the Earl of 
Moira, in Ireland, a human body was dug up, a 
foot deep in grSvel, Covered v#th eleven feet of moss ; 
the body was completely clothed, and the garments 
seemed all to be made of hair. Before the use of 
wool was known ifi that country, the clothing of the 
inhabitants was made of hair, so that it would ap- 
pear that this body had been buried at an early 
period ; yet it was fresh and unimpaired. In the 
Philosophical Transactions, we find an example re- 
^ dord^ of the bodies of two persons having been 
buried in moist peat, in Derbyshire, in 1674, about 
a yard ^ep, which were examined twenty-eight 
years and nine months afterwards; the color of 
their skin wa8«fair and natural, their flesh soft as 
tl^at of persdhs newly dead.’ 


Among other analogous facts we may mention, 
that in digging a pit for a well near Dulverton, in 
Somersetshire, many pigs were found in various 
postures, still entire. Their shape was well pre- 
served, the skin, which retained the hair, having 
assumed a dry membranous appearance. Their 
whole substance was converted into a white, friable, 
laminated, inodorous, and tasteless substance ; but 
which, when exposed to heat, emitted an odour pre* 
cisely similar to broiled bacon. 

Cause of the antiseptic property of peat , — ^Wc 
naturally ask whence peat derives this antiseptic 
property ? It has been attributed by some to the 
carbonic and gallic acids which issue from decayed 
wood, as also to the presence of charred wood, in 
the lowest strata of many peat-mosses, for charcoal 
is a powerful antiseptic, and capable of purifying 
water already putrid. Vegetable gums and resins 
also may operate in the same way. 

The tannin occasionally present in peat is the pro- 
duce, says Dr. M'Culloch, of tormentilla, and some 
other plants ; but the quantity he thinks too small, 
and its occurrence too casual, to give rise to effects 
of any importance. He hints that the soft parts of 
animal bodies, preserved in peat-bogs, may have 
been converted into adipocere by the action of 
water merely ; an explanation which appears clearly 
applicable to some of the cases above enumerated. 

Miring of Quadrupeds, manner, however, 
in which peat contributes to preserve, for iiidehnite 
periods, the harder parts of terrestrial animals, is a 
subject of more immediate interest to the geologist. 
There are two ways in ^hich animals become occa- 
sionally buried in the peat of marshy grounds; 
they either sink down into the semifiuid mud, un- 
derlying a turfy surface, upon which they have 
rashly ventured, or, at other times, a bog “bursts,” 
and animals may be involved in the peaty allu- 
vium. 

In the extensive bogs of Newfoundland, cattle are 
sometimes found buried with only their heads and 
neck above ground ; and after having remained for 
days in this situation, they have been drawn out by 
ropes and saved. In Scotland, also, cattle ventur- 
ing on the “ quaking moss,” are often mired, or 
“ laired,” as it is termed ; and in Ireland, Mr. King 
asserts that the number of cattle which are lost in 
sloughs is quite incredible. 

Solway moss , — ^The description given of the 
Solway moss will serve to illustrate the general 
character of these boggy grounds. That moss, ob- 
serves Gilpin, is a flat area, abo^t seven miles in 
circumference, situated on the confines of England 
and Scotland, olts surface is covered with grass 
and rushes, presenting a dry cruEt and a fair ap- 
pearance ; but it shakes under the least pressure, 
the bottom being unsound and semifluid. The ad- 
venturous passenger, therefore, who sometimes in 
dry seasons traverses this perilous waste, to save a 
few miles, picks his cautious way over the rushy 
tussocks a% they appear before him, for here the 
soil is firmest. If his foot slip, or if he venture to 
desert this mark of security, it is possible he may 
never*more be heard of. 

“ At the battle of Solway, in the time of Henry 
VIII., (1542,) when the Scotch army, commanded 
by Oliver Sinclair, was routed, an unfortunate 
troop of horse, driven by their fears, plunged into 
this morass, which instantly closed upon them. 
The tale was traditional, but it is now authenticated ; 
a man and horse, in complete armour, having been 
found by peat-diggers, in the place wh^re it.was 
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always supposed the affair had happened. The 
skeleton of each was well preserved, and the dilSe- 
rent parts of the armour easily distinguished.*' 

This same moss, on the iGth of December, 1772, 
having been filled with water during heavy rains, 
rose to an unusual height, and then burst. A 
stream of black half-consolidated mud began at 
first to creep over the plain, resembling, in the 
rate of its progress, an ordinary lava current. No 
lives were lost, but the deluge totally overwhelmed 
some cottages, and covered four hundred acres. 
The highest parts of the original moss subsided to 
the depth of about twenty-five feet ; and the height 
of the moss, on the lowest parts of the country 
which it invaded, was at least fifteen feet. 

Bursting of a peat-moss in Ireland* — A recent 
inundation in Sligo, (January, 1831,) affords 
another example of this phenomenon. After a 
sudden thaw of snow, the bog between Bloomfield 
and Geevah gave way ; and a black deluge, carrying 
with it the contents of a hundred acres of bog, 
took the direction of a small stream, and rolled on 
with the violence of a torrent, sweeping along 
heath, timber, mud, and stones, and overwhelming 
many meadows and arable land. On passing 
through some boggy land, the flood swept out a 
wide and deep ravine, and part of the road leading 
from 'J^ooinfield to St. James's Well was com- 
pletely carried away fr^m below the foundation for 
the breadth of two hundred yards. 

B mes of Jierhivorous quadrupeds in peat . — ^The 
antlers of large and full-grown stags are amongst 
the most common and coii^picuous remains of ani- 
mals in peat. They are not horns which have been 
lihed ; for portions of the skull are found attached, 
proving that the whole animal perished. Bones of 
the ox, hog, horse, sheep, and other herbivorous 
animals also, occur; and in Ireland and the Isle of 
Man, skeletons of a gigantic elk. M. Morren has 
discovered in the peat of Flanders, the bones of 
otters and beavers ; but no remains have been met 
with belonging to those extinct quadrupeds of which 
the living congeners inhabit warmer latitudes, such 
as the elephant, rhinoceros, hippopotamus, hysena, 
and tiger, though these are so common in superficial 
deposits of silt, mud, sand, or stalactite, in various 
districts throughout Great Britain. Their absence 
seems to imply that they had ceased to live before 
the atmosphere of this part of the world acquired 
that cold and humid character which favors the 
growth of peat. 

Remains of ^liips, 6jfc., in peat-mosses. — From 
the facts before mentioned, that mosses occasionally 
burst, and descend in a fluid stalt: to lower levels, 
it will readily be seen that lakes and arms of the 
sea may occasionally become the receptacles of drift- 
peat. Of this, accordingly, there are numerous ex- 
amples ; and hence the alternations of clay and 
sand with different deposits of peat so frequent on 
some coasts, as on those of the Baltic and German 
Ocean. We are informed by Deguerdhat remains 
of ships, nautical instruments, and oars, have been 
found'in many of the Dutch mosses ; and Gerard, 
in his History of the Valley of the Somme, mentions 
that in* the lowest tier of that moss was found a 
boat loaded with bricks, proving that these mosses,., 
were at one period navigable lakes and arms of the 
sea, as were also many mosses on the coast of 
Picardy, Zealand, and Friesland, from which soda 
and salt are procured. The canoes, stone hatchets, 
and sto^e arrow-heads, found in peat in different 
parts of Great Britain, lead to similar conclusions. 


PAPYROGRAPHY. t 
This is a new invention for re-producing drawings, 
manuscripts, and all kinds of designs to an unlimi-* 
ted extent, and by means much cheaper than at 
present known. This process, which is called by 
M. de Manne, the inventor, Papgrographg, is very 
fully noticed in a late number of the Moniteur, 
from which we abridge*the following particulars : — 
The mode by which H. de Manne produces de- 
si^'ns, &c., on paper, is thus descried. After 
having, by means of his prepared metallic ink, 
tficed the drawing on common writing paper, ihe 
contrives, by an operation which he at present keeps 
secret, to make the lines rise from the paper in^ re- 
lief, and become extremely hard and durable. He 
fixes this matrix on a plate of metal, on w'hich he 
then places the paper that is to deceive the im- 
pression. Over the paper he places a piece of silk, 
and passes it under the roller of a copper-plate 
press : when the characters and lines on the manu- 
script or drawing are re-produced, stamped in on 
the paper. These designs thus fixed on the plates 
are hard enough to allow of a greater number or 
impressions beiifg taken without injury to them. 
The part of the invention, which consists in ob-*' 
taining plates of metal cast from tbe matrix afforded 
by tbe drawing on the paper, is considered by the 
committee of the Society of Arks of Mulhausen, 
who were ajmointed to examine it, as of sU^ill greater 
importance than any other. By this engraving on 
paper, say the committee, may bfe obtained im- 
pressions fully equal to what can be had^from wood 
engravings ; by this means, therefore, works which 
require illustrations may be printed with great 
cheapness. In engravings on wood, the design and 
the subsequent cutting are necessary, but by the 
papyrographic method, the design is the only ex- 
pense ; and it will produce without end as many 
engraved plates and impressions as may be required, 
at a cost one half of that of the ordinary process ; 
and with a precision eqiAtl to that of the original 
drawing. As M. dc Manne conducted his experi- 
ments at Rouen, where there was no skilful metal 
founder, he labored under great disadvantage in 
his attempts to bring his inventid^i to perfection, 
but the specimens he sent to tbe committee were 
sufficient to convince them that his plan was ca- 
pable of answering all that he stated. Some of the 
specimens sent to the committee presented the de- 
signs, and the printed copies from them in relief to 
the height of from two to three millimetres, ob- 
tained solely from the matrix traced on jiaper. The 
committee propose to extend the invention to the 
printing qf woven fabrics and paper. M. dc Manne 
sent some plates prepared foi*'this object, but owing 
to the disadvantages under which he labored, the 
plates were not so perfectly cast as they ought to 
have been, to produce the deseed pffect. The de- 
fect, however, he ascribes entirely to the unskilful 
manner in which the Rouen founders took the cast 
of his matrices ; for not venturing to trust them 
with the paper moulds, he took casts of them in 
plaster; from which the metal plates were after- 
wards cast. It is to this circumstance that M. de 
Manne attributes the failure of his experiment, as 
it was difficult to take the cast in plaster from the 
paper so as to preserve the sharpness of the outlihl^.. 
He says he is certain of the success of his process, 
as applied to the printing of papers ami calicoes, 
but want of means with him, as with many other 
inventors, prevents him from ffiktog out patents, 
or from carrying the invention into operation. The 
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committee report that it seems to them highly pro- 
bable that if the inventor was placed in more fa- 
vorable eirjumstances, he wOnld arrive at remarkable 
and very useful results. In conclusion, they re- 
commend the society to grant him a silver medal, 
tlfbugh the invention is not of a nature within their 
usual subjects for prizes. — Inventors' Advocate, 


FRENCH MANUFACTURE OP 
INDIA-RUBBER WEB. 

TrJb fabric of India-rubber web was commenced 
Vienna, but much improved and extended in the 
manufactory at St. Denis, near Paris, in which 
there are about 1,500 of the machines for plaiting 
the thread around the filaments of the elastic gum, 
and all the othir departments in correspondent 
proportion. 

operation, — ^The gum elastic is provided in 
the usual form of bottles. The first operation is 
to divide these bottles into two equal parts ; they 
arc then placed in piles of six or eight in height, 
and of an indefinite number in extent, upon a plank, 
and another plank is placed upon* them, when the 
two are drawn together by wooden screws and nuts. 
They remain in this state a sufficient time to render 
them fiat, or to take out in a great measure the 
original curvature of the bottles. 

2nd operation, — ^The first machine^ contains a 
circular knife which revolves rapidlyf its diameter 
being abou^ eiglft inches. At the side of its edge 
is an advancing carriage or slide, which receives its 
movement by means of a screw from the shaft of 
the knife. Upon this slide is attached the gum, a 
hole being made in its centre to receive a screw, 
which serves as a pivot upon which it may turn ; it 
isdicld down by a nut that is czirewed upon it, and 
the edges are held down by springs placed near to 
the knife, but not so strong as to prevent its turn- 
ing under them. A box under the table contains 
water, in which the knife* runs, and a box above it 
incloses the blade, and prevents the water from 
being thrown into the face of the workman. When 
the machine is started 7 the gum advances and is 
turned round by hand, whilst the knife cuts off the 
irregular circumference, dntil a continuous slip 
comes off, which the wenrkman takes hold of and 
draws away, the carriage advancing, and the knife 
cutting until the gum is exhausted. The operation 
resembles the cutting of leather strings out of cir- 
cular pieces of that material, in the manner prac- 
tised in the olden time by shoe-makers. 

3rd operation, — These slips pass into a bucket of 
water, from which they are taken and •examined 
through their whole ^ength by a woman, who re- 
moves the defective partj, and joins together the 
ends of the slips, by cuttffig them off in a sloping 
direction, and makifig a nicl^ear the extremities, 
with a pair of scissors. Tliese ends are then 
placed together, and hammered with some force 
upon an anvil, by which means they are made to 
adhere with considerable tenacity. 

4/A operation, — ^These slips thus joined pass to 
another engine, which resembles in almost all re- 
spects the slitting mills of iron works, of a size 
pcoporrtionate to the material upon which they 
'operate. The slip, always contained in water, is 
guided into this cutting mill, which has five or six 
blades according to the width of the slip, and is 
kept in its plac^ %nd prevented from turning by a 
slight spring.* After passing between the cutters, 
it Is drawn off by two rollers, between which it 


passes, and from thenee into the hands of the at- 
tendant, who passes the slip thus divided into 
threads, into water. 

5/A operation. — ^The filaments then pass into the 
hands of females, who examine them through their 
whole extent, remove the imperfect parts, and join 
the extremities as before. 

6/A operation. — ^The next machine is important, 
having for its object to remove the elasticity of the 
gum, or in other words, to stretch the filaments to 
their utmost extent. It consists of a reel of eighteen 
or twenty inches in diameter, revolving with con- 
siderable rapidity. Between the attendant and the 
reel is a wheel with several grooves of different di- 
ameters, revolving with a movement slow compared 
to that of the reel, and which has a transverse 
movement from the right to the left side, thus 
serving as* a guide to the filament, and preventing 
it from overlapping upon the reel. This latter wheel 
was evidently intended to give an equal tension to 
the gum, as it was wound upon the reel, but the 
filament was simply held by the hand, and the 
wheel only used as a guide ; sufficient practice on 
the part of the workman giving to the motion every 
desirable regularity. The slips are left upon these 
reels to dry and harden for a period varying from 
three to six weeks. 

7/A operation, — They are then wound up§n bob- 
bins by the usual means of 9 wheel and spindle, by 
a woman, care being taken to retain the tension. 

8/ A operation, — ^The next operation is the plait- 
ing of silk, cotton, thread, or other material, around 
the filament of gum, previously colored or white, 
according to the objects into which it is subsequently 
to be manufactured. This is performed by an ex- 
tremely ingenious machine, the construction of 
which it would be impossible to illustrate without 
drawings ; the macliines are manufactured, and for 
sale in Paris, by Blanchin, No, 98, Rue Faubourg, 
St. Martiu. They have the important quality of 
stopping, if a thread breaks or is exhausted. 

9 /A operation. — The machine last alluded to, 
draws the filament off the bobbins upon which it 
was previously wound, and after plaiting around it, 
winds it again upon others, which when filled, are 
conveyed to the looms, and there placed in frames, 
with a strap and counter- weight to give the ne- 
cessary tension, and in sufficient number to form 
the warp of the web, which of course varies in 
width according to the object to which it is des- 
tined. The looms were usually simple and moved 
by hand, but there are also looms capable of weaving 
six webs or more at the same time, the shuttles of 
which are fumish^ed with racks, by^means of which 
they are carried through the chain. 

The plaited filament is combined with silk or 
other matter, and filled with different materials, ac- 
cording to the object of the manufacturer, and in 
this respect, all the variety of the weaver’s art may 
be exercised. 

All the operations thus far noticed, have been 
performed by machinery, driven by a steam-engine, 
with the exception of the looms, which it ap- 
pears are not necessarily excepted. In most of 
them the gum has been deprived of its elasticity, 
’Uhe last operation consists in restoring this quality. 
This is effected by taking advantage of that well- 
known, though extraordinary character which gum 
elastic possesses, of shrinking by the application 
of heat. 

10/A operation, — ^The machine to effect*this is a 
long table covefed with coarse cloth or felting in 
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several thicknesses ; at each end is a shaft crossing 
it from one side to the other, upon which are pulleys 
—a strap passes over these pulleys, connecting the 
two ends of the table by a band, which has upon 
it a crotch. One of the shafts is furnished with a 
handle, to give motion to the whole. A heavy, 
square, smooth iron, heated to a convenient degree, 
is drawn by means of these straps from end to end ; 
three or four webs are laid upon the table at one 
time, their extremities on the right are held by 
weights, whilst a light block lies upon them at the 
other extremity, keeping them flat, but not pre- 
venting their advancing as they shrink by the appli- 
cation of the heat of the iron ; inclined planes near 
the ends lift off the weight at the close of the 
operation. The iron has wooden handles for con- 
venient management. Baskets at one end, and 
boxes at the other, receive and supply the ^ web. 

The -web shrinks in length as the heated iron 
passes over it, to about § of the previous length, 
and has all its original elasticity restored. This 
operation closes the process^ the web being sub- 
sequently prepared for sale by being made into 
rolls, and properly packed. 


. MISCELLANIES. 

Inflammable Air fiom AlcohoL — ^Pelouze and 
Millon, by passing alcohol over anhydrous barytes, 
elevated to a dull red temperature, found that car- 
bonate of barytes was formed, and carburetted hydro- 
gen given oif. This is the first instance in which this 
gas has been formed artificially ; when formic acid 
is heated with an oxide it is decomposed into car- 
bonic acid, which unites with the oxide, and into 
pure hydrogen. In this case, the half of the hydrogen 
comes from the water which has been decomposed 
by the carbon of the formic acid under the influence 
of potash. This action it occurred to the chemists 
mentioned, might also extend to alcohol. They 
passed carburetted hydrogen procured from alcohol 
over hydrate of barytes, and obtained hydrogen in 
large quantities. Naphthaline disengaged the same 
product. The anhydrous oxalates, when heated with 
barytes, afford, as is well known, carbonic oxide. By 
substituting hydrate of barytes, hydrogen is procured : 
carbonic oxide, also, under the same circumstances, 
affords pure hydrogen; even charcoal itself does the 
same. Pelouze and Millon have drawn the following 
conclusions : anhydrous barytes takes up from or- 
ganic substances all the carbonic acid which their 
elementary composition permits them to furnish; 
hydrate of barytes extends the decomposition further, 
and tends to burn all the carbon, while the hydro- 
gen which proceeds from the decomposition of the 
water is disengaged in a free state. 

Electro^ Vital Currents in Animals, — Zantedesebi 
and Favio state that in warm-blooded animals there 
exists an electro-vital or electro-nervdhs current in 
the cutaneous tissue, which passes continually from 
the extremities to the cerehro-spinal axis, ard may 
be detected by means of the galvanometer. In the 
same animals there is an electro-vital current which 
passes from the cerehro-spinal axis to the internal* 
organs placed under the skin. These currents are 
feebler in proportion to the weakening of the system. 
'When death occurs, the currents are reversed. Fain 
weakens or suspends the electro-vital currents: 


voluntary movements or convulsions increase their 
strength. 

Conversion of Fibrin into Alhumen,'~~M* Letellier 
announces that he has succeeded frequently in per- 
forming successfully the experiment of Denis, viz. 
of converting fibrin into albumen, by boiling 46 grs. 
of flbrin well washed and pressed in Ifih grs. of water, 
and 7 grs. of carbonate of soda, until the magma 
wl^ich the mixture formed has disappeared. JThis 
result is in accordance with the view broached by 
Jjij, Thomson, of Glasgow, upwards of thirty yegrs 
ago. that albumen owed its fluid state to the presence 
of soda. 

Moss on GraveUu'alks, — A shaded gravel-walk in 
my garden was always covered with a mat of moss, 
and became perfectly green in tlie aiftumnal months. 

1 Watered it in parallel and transverse strips with 
solutions of different salts, to see whether any of 
them would destroy the moss and prevent its growing 
again. Several appeared to kill the moss, which, 
however, was re-placed in most cases in a very short 
time. 1 shall notice three of the solutions as having 
produced more permanent effects ; these were, cor- 
rosive sublimate, sulphate of iron (green vitriol,) and 
sulphate of copper (blue vitriol.) The first two 
seemed to kill the moss immediately, but they also 
turned it black, and at tlie expiration of a year it 
was still adhering to the surface of the gravel, black 
instead of green. But the effect produced by the 
sulphate of copper was remarkable. The moss 
entirely disappeared, and at the end of the year, 
when the rest of the walk was again completely car- 
peted, the strip which had been watered with this 
solution was perfectly bare. My quitting Cambridge 
put an end to further observations. Perhaps this 
hint may induce some of your correspondents , to 
take up the subject ; and 1 should think it very 
probable that either the sulphate of copper or some 
other salt would he found very useful in keeping the 
walks of gardens in sqtiares and other confined 
situations free from moss. — Professor HensloWf in 
Gardener's Chron. * 

Method of Zincing CoppeV and J^rass, — M. Boet- 
tiger has succeeded in covering plates and wires of 
copper, brass, pins, &c.'i with a brilliant coating of 
zinc. His method is as foxlows : granulated zinc is 
prepared by pouring the fused metal into a mortar 
of heated iron, and stirring it rapidly with the pestle 
until it is solidified. The metal thus granulated is 
placed in a porcelain capsule, or in some other non- 
metallic vessel. A saturated solution of sal-ammo- 
niac is poured over it ; the mixture is boiled ; the 
objects to he rendered white^ are now placed in it, 
previously dipped in dilute hydrochloric acid : in a 
few minutes they are covered with a brilliant coating 
of zinc, which it is vity difficult to remove by 
friction. The galvoraic actioiTis ihus explained: 
the double chloride of zinc and ammonium formed 
is decomposed by the zinc and the plate of copper ; 
the chlorine disengaged from the sal-ammoniac 
goes to the zinc ; the ammonium is disengaged in 
the form of gas, and the undecomposed sal-ammo- 
niac combines with the chloride of zinc to form 
the double chloride, a very soluble and easily de- 
composed salt. If then an excess of zinc exists in 
the solution in contact with the electro-negative 
copper, the salt is decomposed into it^ elements, 
and the reduced zinc is deposited on the negative 
copper. 1 , 
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WAGSTAPPS ELPCTRO-MAGNETIC 
MACHINE. 

To the Editor t. 

Sir. — While I return you my sincere thanks for 
devoting a portion of your time and pag^ to my 
former communications, 1 presume to hope you will 
bestow a place on the present, as it is intended for 
the encouragement of those who are lovers of 
science, but fall back from their pursuit through 
the apparent impossibility of obtaining apparatus ; 
to show them that their difficulties are not iiisur- 
mountable if they would “ set their shoulder to the 
wheel.*' 1 am a working man, and self-taught, and 
the following is a list of articles that I have made 
in my leisure hours, exclusive of a number of 
musical instruments, &c. Hydrometers, in various 
forms, horizontal sun dial, various camera bbscuras, 
geographical time piece, perpetual almanack, foot- 
lathe with appendages, marine compass, electrical 
machines and variety of apparatus, magic lauthern, 
machine for cutting the teeth of wheels in the lathe, 
improved kaleidoscope, pneumatic apparatus, inter- 
missive fountain, time piece moving three hands, 
seven primary planets, &c., time piece which shows 
the season, the month, the day of the month, and 
day of the week, the hour, day or night, and the 
length of the day, (original), an orrery, showing 
the sun's revolution 6ii its axis, with nodes, the 
annual and diurnal revolutions of the earth, with 
inclined axis, the moon, with longitude, latitude, 
age, phases, &c., astronomCeal telescope, compound 
microscope, model of mechanical powers united, 
model of a small-ware loom, machines for covering 
wire, electro-magnetic machine, ditto, simplified. 

The following is u description of the last-named 
article, w hich is simple in construction, looks neat, 
and answ^ers very w^ell 

Fig. 1 is a stand, 8 inches diameter ; on the top 
side are screwed six brass balls ; in the centre stands 
the bobbin A, containing the coils, a tin tube, 1 
inch wide and 5 long, with a bottom fitting into 
the bobbin, and the break wheel, turned by a small 
handle. 

Both ends of each coil are brought to the bottom 
end of the bobbin, and go through to the under 
side of the stand, seen in Fig. 2. The inner end of 
the thick coil comes through at A, goes to the top 
at B, and is secured by the ball B, Fig. 1. The 
other end of the coil comes through at C, goes up 
at D, is secured by the ball D, and reaches to the 
centre of the brAak wheel, on the circumference of 
which rests the end of another ^ire, that goes 
under, and is secured by the ball E ; it passes on 
the under side from E to F, the other end is secured 
at top by the ball F. The ends of the fine wire arc 
secured by the balls G and H. 

Fig. 3 shouts how the balls are brought into contact 
with the wires, and how the ends of the wires rest on 
the break wheel, which is half an inch diameter, 
one quarter thick, wdth eight holes in the circum- 
ference, which pass under, and break contact with 
the end of the wire. To set the machine to work, 
a wire is twisted once or twice round the pole of the 
battery, and the other end round the ball B, and 
another wire from the outer pole to the ball F ; the 
winch being turned, a spark is seen at the break. 
The handles for giving the shock are hooked, or 
otherwise connected, to the balls G and H. The 
strength of the shock is varied by the quantity of 
iron wireL put into the tube, 'fhe coils consist of 


three>quarters of a- pound each of Nos. I'd and 23 
copper wire. Soldering is entirely dispensed with. 

V. WAGSTAFF. 

Wood street, Chorlton-on-Medlock, Manchester. 

TURRELL'S PERSPECTOGRAPH. 

C From the Trainnvtiims of the Society of Arts.) 

The foundation of this instrument is a^^ass cla.mp, 
having a screw at A to fix it to a table, drawing- 
h^ard, &c. ; to the lower part of this clamp t^o 
loops are attached, in which the bar B slides, and 
may be kept at any distance within its range bjr the 
binding screw C ; the bar B has a loop fixed on one 
end, as shown at D, to receive a rod E, at the end 
of which is placed the sight piece If ; this rod may 
be retained at any height by the screw J, To the 
upper part of the clamp two ears are attached, one 
of which is seen at H ; between these the block G 
moves on an axis or taper pin, the end of which 
comes through the ear at H ; the block G has an 
axis passing through it a little above, and exactly 
at a right angle io the taper pin before mentioned ; 
and from the other projects the piece K, to receive' 
the bar L, this bar may be turned from the right- 
hand to the left, and vice versOf retaining its position 
at any angle by the friction on the axis, which may 
bo increased at pleasure, as the block which receives 
it is divided* in two, the upper part being pressed 
upon the axis^y a tightening screwa The slider N 
moves freely up or down, the bar L returning itself 
in any situation by the pressure of two small 
springs enclosed within it pressing against the bar. 
The bar L, which is attached to the block by its 
axis, is kept in a perpendicular position by a spring 
pressing under the block, exactly in the same man- 
ner as the spring of a clasp-knife presses upon the 
square tongue or shoulder of the blade. The slider 
N has a projecting piece formed into a point, the 
end being used to make a).coincidencc with any part 
of the object to be drawn, and for the purpose of 
marking the perspective representation of that 
point upon the drawing, when the bar and slider 
are laid down upon the paper, and tks point pressed 
upon by the finger, so as to make a small puncture. 
The handle R is for the purpose of elevating or 
depressing the bar and slider when they have been 
brought to any position desired, and prevent the 
accidental shifting of the bar, which might occur if 
the hand of the operator was to touch it in laying 
it down. 

Wlien the instrument is to be prepared for use, 
the brass block or joint G is to be fixed in the ears 
of** the claL&p by the axis, or pin H, upon which it 
turns. This part of the apparatus is then ready 
to be screwed to a table^ drawing-board, &c., by 
the thumb-screw A. The paper upon which the 
drawing is to be m^e, may te fastened to the 
drawing-board on one side, by passing it under the 
clamp befSare it is screwed to the board or table, 
and the other sides may be confined by a few wafers, 
sealing wax, Sec. The bar L, by the pressure of the 
spring under the brass block or joint, will stand 
perpendicular to the drawing-board, and may be 
turned either to the right or left, generating by 
*such motion an imaginary plane, which is to bd* 
considered as the plane of the picture. The slider 
N may be moved up or down upon the bariE, when 
it will be seen, that by the union of the two ntotious, 
namely, of the bar upon its axis !,« and of the slider 
N unon the bar L, the small point fixed^o the slider 
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may be placed anywhere in the supposed plane of 
the picture. The rod B is to be placed in the loops 
'of the clamp, the eye-piece F fixed in it at any 
height of distance that may be considered most 
convenient for viewing the object to be drawn, and 
the instrument is ready for use. 

When the instrument is to be used, the clamp 
must be screwed tight to a board or table, and the 
pa^w upop which the drawing is to be made, must 
be iiRd dov^i close to the clamp, and fixed firmly 
with a few bits of soft wax. The pin, or axis, upon 
wfiich the brass joint turns, is then to be presihid 
firmly through the holes in the clamp, and the steel 
rodi which has the slider upon it will stand perpen- 
dicular to the table by the pressure of the spring 
under it, simi]pr to the joint of a clasp knife. This 
rod may now moved from the right hand to the 
left, generating by its motion an imaginary semi- 
circular plane, which is to be considered as the 
plane of the picture ; by the union of this motion, 
and that of the slider upon the bar, the steel point 
may be brought to any given position in the plane 
of the picture. 

The theory upon which this inurnment is formed 
being understood, the practice will consist in placing 
the object to be drawn at a convenient distance from 
I'lilP supposed plane of the picture, and having fixed 
upon the height at which the eye of the sjtectator 
bhull view the object; next determine^ the distance 
the picture shall be from the eye, v as it is fre- 
quently c«iUed,*t]ie point of sight. This being done, 
the eye of the artist must be applied to the hole in 
the eyc-piece, and the steel point be brought to 
coincide with the extreme point of any line in the 
object to be drawn. Having performed this part of 
the operation with great exactness, the rod may be 
burned down by moving the«bra88 piece upon its 
axis, using for this purpose the small handle, until 
the steel point comes in contact with the paper, 
when the fore-finger must be pressed upon it till the 
bent point enters it sifilicieutly to make a visible 
puncture, which is the perspective representation 
of one extreme point of the given line. The same 
operation is to be repeated to obtain the other, and 
the two points dicing joined by a line, it will be the 
perspective representation of the original line in the 
object to be drawn. When curved lines are the 
objects of delineation, any number of points may 
be obtained in them by the instrument, which being 
transmitted to the paper, and carefully drawn 
through with a steady hand and a fine pencil, the 
perspective representation of curved objects may be 
obtained with great ease. We have only to observe, 
the whole instrument ran be packed up in a case 
12 inches long, 3 inches wide, and 2^ inches deep. 


SBLKtFROM SPIDERS. 

The useful properties possessed by the produce of 
the silkworm, and the value which it has acquired 
among civilised communities, have, at various times, 
led ingenious men to seek among the works of na- 
ture for other substances, which, presenting appear- 
ances analogous to that beautiful filament, might be 
j;nad/) equally conducive to human convenience and# 
adornment. 

Some species of sj)iders are known to possess the 
power cf not merely forming a web, but also of 
spinning, for the protection of their eggs, a bag 
somewhat similiar in form and substance to the co- 
efion of the silkworm. At the commencement of 


the last century a method was discovered in France 
by Monsieur Bon, of procuring silk from the 
bags of the spider, and its use was attempted in the 
manufacture of several articles. The following 
particulars are gathered from a dissertation pub- 
lished ^ the time by M. Bon, and also from papers 
on the fmbject inserted in the volumes of the Royal 
Academy for the years 1710 and 1711. 

Spiders are usually classed according to their 
difference of color, whether black, brown, yellow, 
&c., or sometimes by the number and arrangement 
of their eyes : of these organs some possess no fewer 
than ten, others eight, and others again six. M. 
Bon has, however, noticed only two kinds of silk 
spiders, and these he has distinguished from each 
other as having cither long or short legs, the last 
variety producing the finest quality of raw silk. 
According to this ingenious observer, the silk 
formed by these insects is equally beautiful, strong, 
and glossy with that formed by the bombyx. Tlie 
spider spins minute fibres from fine papillne, or 
small nipples, placed in the hinder part of its body. 
These papillse serve the office of so many wire-draw- 
ing irons, to form and to mould a viscous liquor, 
which after being drawn through them dries on 
exposure to the air, and forms tiie silk. 

The celebrated naturalist M. Reaumur, who like- 
wise bestowed considerable attention on these insects, 
discovered that each of th^r papillse consists of a 
number of smaller ones, so minute as not to be dis- 
cernible, and only made evident by the effects pro- 
duced. If the body of the spider be pressed between 
the fingers, the liquor Trom which the threads are 
formed flows into the papilhe,by applying the finger 
against which, distinct threads may then be drawn 
out through the several perforations of each papilla. 
These threads are too fine to be counted with any 
accuracy, but it is evident that very many arc sent 
forth from each of the larger papillae. Tliis fact 
tends to explain the power possessed by the spider 
of producing threads having different degrees of 
tenuity. By ap])lying more or fewer of these 
papillae against the place whence it begins its web, 
the spider joins into one thread the almost imper- 
ceptible individual filaments which it draws from its 
body ; the size of this thread lieing dependent on 
the number of nipples employed, and regulated by 
that instinct which teaches the creature to make 
choice of the degree of tenuity most appropriate to 
the work wherein it is about to engage. M. Bon 
was able to distinguish fifteen or twenty fibres in a 
single thread, while Reaumur r^ates that he has 
often counted as many as seventy or eighty fibres 
through a micrtfscope, and perceived that there were 
yet infinitely more that he couldi reckon ; so that 
he believed himself to be far within the limit of 
truth in computing that the tip of each of the five 
papillae furnished 1000 separate fibres ; thus sup- 
posing that one slender filament of a spider^s web is 
made up of 5000 fibres I 

The threads produced by spiders are of two kinds. 
The first, which serves only to form the web which 
the insect spreads to entrap its prey, is very fragile ; 
while the second, which is used to inclose the eggs 
of the female, is much stronger, thus affording to 
them shelter from cold, and protection from other 
insects which might otherwise destroy them. The 
threads are, in this operation, wound very loosely 
round the eggs, in a shape resembling that of the 
cocoon of the silkworm, after it has been prepared 
and loosened for the distaff. When first formed, 
the color of tl^se spiders* bags is grey, but, by ex. 
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posure to the air, they soon acquire a blackish hue. 
Other spider bags might probably be found of other 
colors, and affording silk of better quality, but their 
scarcity would render any experiment with them 
difficult of accomplishment ; for which reason M. 
Bon confined his attention to the bags of com. 
mon sort of the short-legged kind. • 

These always form their bags in some place shel- 
tered from the wind and rain, such us the hollow 
trunks of trees, the corners of windows or vaults, or 
under the eav^s of houses. A quantity of these bags 
was collected by M. Bon, from which a new kind 
of silk was made, said to be in no respect inferior 
to the silk of the bombyx. It took readily all kinds 
of dyes, and might have been wrought into any de- 
scription of silken fabric. M. Bon had stockings 
and gloves made from it, some of which he pre- 
sented to the Royal Academy of Paris, and others 
he transmitted to the Royal Society of London. 

This silk was prepared in the following manner : — 
Twelve or thirteen ounces of the bags were beaten 
with the hand, or by a stick, until they were entirely 
freed from dust. They were next washed in warm 
water, which was continually changed until it no 
longer became clouded or discolored by the bags 
unticr process. After this they were steeped in a 
large quantity of water wherein soap, saltpetre, and 
gum-arabic had been dissolved. The whole was 
tiien set to boil over a gentle fire during three hours. ‘ 
after which the bags were rinsed in clear warm 
watei to discharge the soap. They wetre finally set 
but to dry, during some days, previm*? to the ope- 
r ation of carding, which was then peiiVmed with 
cards differing from those usually employed with 
rilk in being much finer. By these means silk of a 
peculiar ash color was obtained, which was spun 
w ithout difficulty, M. Bon affirmed that the thread 
was both stronger and finer than common silk, 
and that therefore fabrics similar to those made with 
the latter material might be manufactured from this, 
there being no reason for doubting that it would 
stand any trials of the loom, after having undergone 
those of the stocking frame. 

The only obstacle, therefore, which appeared to 
prevent the establishing of any considerable manu- 
facture from these spider bags was the difficulty of 
obtaining them in. sufficient abundance. M. Bon 
fancied that this objection could soon be overcome, 
and that the art of domesticating and rearing spiders, 
as practised with silkworms, was to be attained. 
Carried away by the enthusiasm of one who, having 
made a discovery, pursues it with ardor undismayed 
by difficulties, lie met every objection by compari- 
sons, which perhaps were not wlAiUy and strictly 
founded on fact.* Contrasted with the sjiider, and 
to favour his arguments, the silkworm in his hands 
made a very despicable figure. He affirmed that 
the. female spider produces 600 or 700 eggs ; while of 
the 100, to which number he limited the silkworm, 
not more than one half w •‘9 reared to produce balls. 

That the spiders hutched spontaneoi>.)ly, without 
any care, in the months of August and September; 
that the old spiders dying soon after they have laid 
their eggs, the young ones live for ten or twelve 
months without food and continue in their bags I 
without growing, until the hot weather, by putting «j 
their viscid juices in motion induces them to come 
forth, spin, and run about in search of food. 

Mons. Bon flattered himself by this partial com- 
parison, that if a method could be found of breed- 
ing young spiders' in apartments, they would fur- 
lUiha much greater quantity of f;lian silkworms. 


Of about 700 or 800 young spiders which he kept, 
hardly one died in a year ; whereas,*- according to 
this gentleman’s estimate, of 100 silkworms not* 
forty lived to form their cocoons. His 'spider es- 
tablishment was managed in the following manner; 
— Having ordered all the short-legged spiders whicjii 
could be collected by persons employed for the 
purpose, to be brought to him, he enclosed them in 
paper coffins and pots ; these were covered with 
papers, which, as well as the coffins, ftere packed 
'over their surface with pin holes to admit air 
(«!* the prisoners. The insects were duly fed w'th 
flies, and after some time it was found on inspec- 
tion that the greater part of them had formed ^heir 
bags. This advocate for the rearing of spiders con- 
tended that spiders* bags afforded much more silk 
in proportion to their weight than fAose of the silk- 
worm ; in proof of which he observed, that thirteen 
ounces yield nearly four ounces of pure silk, two 
ounces of which were sufficient to make a pair of 
stockings ; whereas stockings made of common silk 
were said by h*m to weigh seven or eight ounc^. 

Some persons had imagined that the spider was 
venomous, and that this evil quality extended to the 
silk which it produced. Mods. Bon combated this^ 
prejudice by the assertion, that he had several times 
been bitten by spiders, when no injury had ensued; 
and that the silk, so far from being pernicious, had 
been found eflicacious in stanching aiyl healing 
wounds, its nei^tural gluten acting as a kind of balsam. 

The Royal Academy of Paris hating considered 
the subject deserving of investigation,'' appointed 
M. Reaumur to inquire into the merits of this new 
silken material. In the course of his examination 
this naturalist discovered many serious objections, 
the narration of which will show the inexpediency 
of M. Ron’s projected establishments. Mot\s. 
Reaumur urged that the natural fierceness of spiders 
rendered them totally unfit to be bred and reared 
together. On distributing 4000 or 5000 into cells, 
in companies of from 50 to 100 or 200, it was found 
that the larger spiders quickly killed and ate the 
smaller, so that in a short time the cells were depo- 
pulated, scarcely more than .one or two being found 
in eacli cell. To this propensit/for mutual de 
struction, M. Reaumur ascribes the scarcity of spi- 
ders in comparison with the vast number of eggs 
which they produce. But if even it were possible 
to change their warlike nature, and bring these in- 
sects together in peaceful community, there are other 
objections to deter from the attempt. 

M. Reaumur affirmed, that the silk of the spider 
is inferior to that of the silkworm, both in lustre 
a^d strength, and that it produced proportionally 
less material available to purposes of manufacture. 
All this was satisfactorily proved ; although in his 
reasoning some little exaijgeration was likewise em- 
ployed in opposition to the cq^orivg of M. Bon. 
The thread of the sj)iaer’s web was found capable of 
sustaining a weight of only two grains without 
breaking; and the filament of the bag, although 
much stronger than this, could only sustain thirty- 
six grains, while that of the silkworm will support two 
drachms or two drachms and a half. * * Thus four or five 
threads of the spider,” said M. Reaumur, ” must 
be brought together to equal one thread of th^ silk- 
worm.” Now it is impossible that these should be < 
applied so justly over another as not to leave little 
vacant spaces between them, whence the <>^ight will 
not be refiected ; and, consequently, a thread thus 
compounded cannot equal in lustre *a j^olid thread. 

It is another great disadvantage of the spiders’ si!fki 
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thflft it cannot be wound off the ball like that of the 
silkworm,* bnf must necessarily be carded; and 
therefore its evenness, which contributes so mate- 
rially to its lustre, is destroyed. That this effect 
was in reality produced, is further confirmed by the 
testimony of M. le Hire, who, when the stockings 
of M. Bon were presented to the Royal Academy, 
immediately noticed their want of lustre. 

i^jaothervobjection urged by M. Reaumur against 
the luring o. spiders was the small quantity as well 
as deficient quality of the silk they produce. In 
making a comparison in this respect between 
and the silk-worm, extreme cases were taken, that 
the aconclusion might be rendered more striking. 
“ The largest cocoons,** said this naturalist, “ weigh 
four, and the smaller, three grains each ; spiders* 
bags do not weigli above one grain each, and after 
being cleared of theif dust, have lost two-thirds of 
this weight.** He calculated, therefore, that the 
work of twelve spiders only equals that of one silk- 
worm ; and that a pound of silk would require for 
its production 27,648 insects. But as these bags are 
wholly the work of the females, who spin them as a 
deposit for their eggs, it follows thJt 55,296 spiders 
must be reared to yield one pound of silk : yet even 
this will be obtained from only the best spiders, 
th4Me large ones ordinarily seen in gardens, &c., 
yielding not more than a twelfth part the silk of the 
others. Tlie work of 280 of these would, therefore, 
not yield more ^Ik than the produce «f one indus- 
trious silkworm, and 663,552 of them would fur- 
nish only one pound of silk I This latter calculation 
is however decidedly erroneous in its several steps, 
and appears rather to be a flight of the imagination 
than the result of sober induction. The advantages 
of the culture of silk from the silkworm, when com- 
piled with its production fronP spiders, are so pro- 
digious, and at the same time so evident, that to 
prove the futility of M. Bon’s scheme needed not 
the aid of exaggeration. ^ 


WINDS 

• 

Winds are phenomena in a great measure depen- 
dent on the law, that lighter fluids rise in heavier. 
As oil let loose under wAter is ])re8sed up to the 
surface and swims, so air near the surface of the 
earth, when heated by the sun, rises to the top of 
the atmosphere, and spreads there, forced up by the 
heavief air around. This heavier air rushing in- 
wards, constitutes the wind felt at the surface of 
the earth. The cross currents in the atmosphere, 
arising as now described, are often render#d evident 
by the motion of clouds or balloons. 

If our globe were at rest, and the sun were al- 
ways beaming over the san^^ part, the earth and air 
directly under the i«in wouldisbecome exceedingly 
heated, and the air would there be constantly rising 
like oil in water, or like the smoke from a great Are ; 
while currents or winds below would be pouring 
towards the central spot, from all directions. But 
the earth is constantly turning round under the sun, 
so that the whole middle region or equatorial belt 
may be called the sun’s, place : and therefore accor- 
ding tQ tlie principle just laid down, there should 
be over it a constant rising of air, and constant 
currents from the two sides of it, or the north and 
south, to hipply the ascent. Now this phenomenon 
is really going on, gnd has been going on ever sined 
the 1ieginnmg*ot the world, producing the steady 
winVis of the northern and southern hemispheres. 


called trade winds, on which in most places within 
30 degrees of the equator, mariners reckon almost 
as confidently as on the rising and setting of the 
sun himself. 

The trade winds, however, although thus moving 
from the poles to the equator, do not appear oil the 
earth to be directly north and south, for the east- 
ward whirling, or diurnal rotation of the earth, 
causes a wind from the north to appear as if coming 
from the north-east, and a wind from the south as 
if coming from the south-east. This* flier is illus- 
trated by the case of a man on a galloping horse, 
to whom a calm appears to be a strong wind in his 
face ; and if lie be riding eastward, while the wind 
is directly north or south, such wind will appear to 
him to come from the north-east, or south-east - 
or again, is illustrated by the case of a small globe 
made to turn upon a perpendicular axis, while a ball 
or some water is allowed to run from the top of it 
downwards ; — the ball or water will not immediately 
acquire the whirling motion of the globe, but will 
fall almost directly downwards, in a track which, if 
marked upon the globe, will appear not as a direct 
line from the. axis to the equator, that is, from north 
to south, but as a line falling obliquely. Thus then, 
the whirling of the earth is the cause of the oblique 
and westward direction of the trade winds, and not, 
^as has often been said, the sun drawing them after 
him. ♦ 

The reason why the trade winds, at their external 
confines, which are about 30° from the sun’s place, 
appear almost directly and become more nearly 

north and south as they approach the central line, 
is, that at the confine they arc like fluid coming 
from the axis of a turning wheel, and which has 
approached the circumference, but has not yet ac- 
quired the velocity of the circumference; while, 
nearer the line, they are like the fluid after it has 
for a considerable time been turning on the circum- 
ference, and has acquired the rotatory motion there, 
consequently appearing at rest as regards that mo- 
tion, but still leaving sensible any motion in a cross 
direction. 

While, in the lower regions of the atmosphere, 
air is thus constantly flowing towards the equator, 
and forming the steady trade winds between the 
tropics, in the upper regions there must of course 
be a counter-current distributing the heated air 
again over the globe, accordingly, since reasoning 
led men to expect this, many striking proofs have 
been delected. At the summit of the Peak of Te- 
neriffe, observations now shew thab there is always 
a strong wind blowing in a direction contrary to that 
of the trade winS on the face of the ocean below. 
Again, the trade winds among \he West-India 
Islands are constant, yet volcanic dust thrown aloft 
from the island of St. Vincent, in the year 1812, 
was found, to the astonishment of the inhabitants 
of Barbadoes, hovering over them in thick clouds, 
and falling, after coming more than 100 miles 
directly agaifist the strong trade winds, which ships 
must take a circuitous course to avoid. Persons 
sailing/rom the Cape of Good Hope to St. Helena, 
have often to remark that the sun is hidden for days 
together, by a stratum of dense clouds passing 
|*%outhward high in the atmosphere; which clouds 
consist of the moisture raised near the equator with 
the heated air, and becoming condensed again as it 
approaches the colder regions of the south. 

Beyond the tropics, where the heating influence 
of the sun is less, the winds occasionally obey other 
causes than those we have now been considering. 
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which causes have not yet been fully investigated 
The winds of temperate climates are in consequence 
much less regular, and are called variable; but 
still, as a general rule, whenever air is moving 
towards the equator, from the north or south poles 
where it was at rest, it must have the appearance 
of an east wind, or a wind moving in the contrary 
direction to the earth itself, until it has gradually 
acquired the whirling motion of that part of the 
surface of the earth on which it is found ; and 
again, when air is moving from the equator, where 
it had at last acquired nearly the same motion as 
that part of the earth, on reaching parts nearer the 
poles, and which have less eastward motion, it 
continues to run faster than they, and becomes a 
westerly wind. In many situations beyond the 
tropics the westerly winds, which are merely th6 
upper equatorial currents of air falling* down, are 
almost as regular as the easterly winds within the 
tropics, and might also be called trade winds : — > 
witness the usual shortness of the voyages from 
New York to Liverpool, and the length of those 
made in the contrary direction. North of the 
equator, then, on earth, true north winds appear to 
be north-east, and true south winds appear to be 
south-west, — which are the two winds that blow in 
England for three hundred days of every year. In 
southern climates the converse is true. , 

While the sun is Coaming directly over a tropical 
island, he warms very much the surface of the soil, 
and therefore also the air over it; but the rays 
which fall upon the ocean around penetrate deep 
into the mass, and produce little increase of super- 
ficial temperature. As a consequence of this, there 
is a rapid ascent of hot air over the island during 
the day, and a cooler wind blowing towards its 
centre from all directions. This wind constitutes 
the refreshing sea-breeze of tropical islands and 
coasts. A person must have been among these, 
to conceive the delight which the sea-breeze brings 
after the sultry stagnation which precedes it. The 
welcome ripple shorewards is first perceived on the 
surface of the lately smooth or glassy sea ; and soon 
the whole face of the sea is white with little curling 
waves, among which the graceful canoe, lately asleep 
on the water, now shoots swiftly along. 

During the night a phenomenon of opposite na- 
ture takes place. The surface of the earth, then 
no longer receiving the sun’s rays, is soon cooled 
by radiation, while the sea which absorbed heat 
during the day, not on the surface only, but through 
its moss, conthiues to give out heat all night. The 
consequence is, that the air over tjie sea, sinks down, 
and spreads out on all sides, producing the land- 
breeze of tropical climates. This wind is often 
charged with unhealthy exhalations from the marshes 
and forests, while the sea-breeze is all purity and 
freshness. Many islands and coasts would be abso- 
lutely uninhabitable but for the sea-breeze. 

The peculiar distribution of land in the Asiatic 
part of the globe, produces the curiolis effect there 
of a sea-breeze of six months, and a land-breeze 
of six months. The great continent of Asia lies 
chiefly north of the line, and during its summer, 
the air over it is so much heated, that there is a 
constant steady influx from the south — appeariifg- 
south-west, for the reason given in the preceding 
page ; and during its winter months, while the sun 
is over the southern ocean, there is a constant land- 
breeze from the.north — appearing, fora like reason, 
north-east. These winds are called tnonsoons; 
add if their utility to commerce were to be a reason , 


or a name, they also deserve the name of trade 
winds. In early periods of navigation, fl:hey served 
to the mariner the purpose of compass, as well as, 
of moving power ; and one voyage dhtward, and 
another homeward with the changing monsoons, 
filled up his year. — On the western shores of Afsica 
and America also, the trade winds are interfered 
with by the heating of the land ; but much less so 
than in Asia, and always in accord|Uce with the 
laws now explained. /*' 

The frightful tornadoes, or whirlwinds, which 
*^occa8ionaliy devastate certain tropical regions, ^Viak- 
ing victims of every ship or bark caught on the wa- 
ters, and the short gusts or squalls met^ witli 
every where, are owing to some sudden chemical 
changes in the atmosphere, not, yet fully under- 
stood. ** 


COMPOSITION OF ARTIFICIAL GEMS. 

A VERY considerable portion of every treatise on 
glass-making, which was in existence a century ago, 
and which con?jprises nearly the whole of what has 
ever been published on the subject, was devoted to 
the art of composing factitious gems. A great deal 
of mystery would seem to have been aflected upon 
this subject on the part of the manufacturers | each 
one of whom was, or pretended to be, spossfsscd of 
some secret recipe^ which he thought superior to all 
others for the composition of theie ornaments. 

A corresponding anxiety to acquire a knowledge 
of these mysteries being evinced on the part of the 
public, the authors above alluded to, so far acquiesced 
in this feeling us to load their writings with one re- 
ceipt after another, in almost endless succession, 
and in following w’lich the artist was assured,, that 
he might successfully rival nature in the production 
of these much- ad ini red objects. 

The greater part of the compositions thus recom- 
mended, if indeed the^ were ever used, have long 
since passed into neglect ; and it will not be ne- 
cessary, in the present day, to insert more than a 
few directions on the subject, which are given upon 
the authority of M. Fontanieu, a§ being well quaii- 
fled, with the addition of various coloring matters, 
for counterfeiting precdous stones. 

No. 1, is composed of 20 parts of litharge, 12 of 
silex, 4 of nitre, 4 of borax, and 2 parts of white 
arsenic. These ingredients should be fritted to- 
gether in a crucible, and afterwards melted, in wliich 
state the whole must be poured suddenly into cold 
water. Any portion of lead which may have been 
revived cn the metallic state will then be apparent 
and must be separated. The glass may then be re- 
melted for use. 

No. 2. For this cfihnposition, mix together 20 
parts of ceruse, 8 .''f calcined' silex in powder, 4 pf 
carbonate of potash, and 2 of borax. When these 
are perfectly melted, the whole should be poured 
into water, and then re- melted in a clean crucible, 
in the same manner as No. 1. 

No. 3, consists of 16 parts of minium, 8 of rock 
crystal in powder, 4 of nitre, and 4 of carbonate of 
potash. These ingredients must be melted and re- 
melted in the manner already described as necessary 
with the preceding mixtures. 

No. 4, differs essentially from the three foregoing 
combinations in being without any portion of lead. 

It is made with 24 parts of borax, 8 parts of rock 
crystal, and 8 of carbonate of potrsh. Th9 rock 
crystal, previous to iis use for this purpose, must 
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be reduc^ to a state of great purity, by fusing it 
with an e^cesa* of alkali, and then precipitating it 
by an excess of acid, in the. form of an impalpable 
powder. • 

No. 5. The processes necessary for the pro- 
duction of this species of glass are much more com- 
plex than the preceding. In the first place, 3 parts 
of alkali are to be fritted with I part of rock crys- 
tal, which mixture must then be dissolved in water 
and^Viturat;e^l with dilute nitric acid. The silex 
which is precipitated by this means must then be 
edvlcorated and dried, when it will appear in 
form of a very fine impalpable powder. Two parts 
of tj^is must be melted in a crucible with 3 parts 
by ^veight of the best ceruse, and the glass which 
results must be poured into water. Break this 
down and re-mllt it with one^^twelfth of its weight 
of borax, and pour it^again into water. If this last 
product is once more melted with one-twelfth of its 
weight pf nitre, the result will be a very fine hard 
glass, having an extremely beautiful lustre. 

The length of time required for fusing hard 
glasses or pastes is at the least twenty-four hours. 
The process herein directed, of pouring the melted 
^lass into water, and then re- melting, is found to 
be of considerable use in thoroughly and intimately 
mixing the ingredients together. 

the foregoing compositions. No. 1, will be 
found extremely fusible, on account of its consi- 
derable proportion of fluxing material^ * It calls for 
the employment of the very best oescription of 
crucibles, m order to withstand, for the requisite 
time, the corroding effects of the mixture. If any 
kind of glass into the composition of which lead has 
not entered, is applied to and melted on the interior 
surface of the crucible, so as to line it with a per- 
fect gla/e previous to use, the^ evil just mentioned 
w'fll be materially remedied 

In order to make a perfect glass, which at the 
same time shall be sufficiently workable, 2 parts of 
sii'ex require from 3 to 4 parts, by weight, of oxide 
of lead ; but a somewhat smaller quantity of the 
latter may be used, if the deficiency is made up by 
the addition of some ^ther fluxing material : the 
glass in this cas^will prove both hard and brilliant; 
and, when properly set, will exhibit a much nearer 
imitation of the diamond than most other vitreous 
compositions. 

It was formerly imagined by artists wno wrought 
these artificial gems, that if the glass employed by 
them -had for its basis rock crystal, rather than 
sand, flint, or any other mineral of the like character, 
the result was a much harder glass than ordinary. 
This idea, is, however, wholly without foundation j 
for when the crystal has once been fuseu through 
the admixture of any kind of flux, the hardness of 
the mineral will be irrecov(>^ably lost, as this quality 
depends altogether f pon its natural aggregation, 
which, in such case, is necessarily destroyed. 

Rock crystal is, perhaps, somewhat purer than 
most other siliceous substances, some of which con- 
tain minute traces of iron, and which may possibly 
impair the beauty of some colors which are im- 
parted to glass. The same means as are used to 
render flint friable, are employed for that purpose 
with rock crystal: this should on no account be 
^fbunft in metallic vessels. 

Some artists have succeeded, to a certain extent, 
in producgig a very fine, hard, brilliant, and colorless 
glass paste, in imitation of the diamond, and have 
even given to^thts ft very considerable play of light, 
or, 4 BB it is technically termed, water: but it has 


not been found practicable to compound any vitreous 
substance which could for a moment deceive the 
eye of any person accustomed to witness 'the supe- 
rior brilliancy of real gems. The best of these 
mock diamonds require, indeed, the aid of artifice 
in the mode of their setting, to render them in any 
great degree ornamental. M. Fontanieu recom- 
mends his glass, No. 1, described above, as being 
better qualified than any other for making artifici^ 
diamonds. To bring tUs glass to such a degree of 
brilliancy and clearness as will prove |jt allasatisfac- 
tory, it must be retained in a state of perfect fusion 
for a considerable space of time. 

Loysel recommends, for the same purpose, the 
employment of a dlflerent composition, the result 
of which will be a glass, having the same specific 
|« gravity as the white oriental diamond, and for this 
reason betjjter imitating that resplendent substance 
in its refractive and dispersive powers, llis recipe 
is as follows : — 

White sand purified by being washed 
first in muriatic acid, and after- 
wards in pure water, until all 
traces of the acid are removed . . 100 parts 

Red oxide of lead (minium) 150 

Calcined potash 30 to 35 

Calcined borax 10 

Oxide of arsenic 1 

* This composition is easilyi^ fusible at a moderate 
heat ; but like that proposed by Fontanieu, re- 
quires to be kept in a melted state for two or three 
days, to perfect the refining, and to cause the dissi- 
pation of the superabundant alkali 

The same author has furnished the following re- 
ceipts for the formation of pastes, qualified, upon 
the addition of appropriate coloring materials, for 
the imitation of various gems. The remarks al- 
ready made as to fhe length of time required for 
the due preparation of the diamond paste equally 
apply to these compositions : — 

White sand, purified in the manner 
pointed out in the preceding re- 
ceipt 100 parts. 

Red oxide of lead 200 

Calcined potash, and nitre, of each 20 to 25 
The specific gravity of this glass, water being 1 
will be 3*9 to 4. 

White sand, prepared m the manner 

before mentioned 100 parts. 

Red oxide of lead 300 

Calcined potash 5 to 10 

Calcined borax . 200 to 300 

The specific gravity of this compound will vary 
from 3*3 to 4. o 

White sand, prepared as above . . 100 parts. 

Red oxide of lead 230 

Calcined potash 15 to 20 

Calcined borax 25 to 30 

This will have a greater specific gravity varying 
from 4 to 4*5. 

In makingthis selection between one or otner of 
these pastes, the artist should be guided by their 
various specific gravities, choosing ))referably that 
glass Which is nearest in this respect to the par- 
ticular gem which he is desirous of imitating ; and 
l^^is, not with the view of providing himself with an 
additional means of deception, but because, the re- 
fractive and dispersive powers of different trans- 
parent bodies being determined by their comparative 
weights, the resemblance will, by such a selection, 
be rendered more perfect to the eye. To one simple 
test that of thejr hardness, recourse can be had,io 
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easily, that every one may, with very little previous 
instruction, ascertain for himself the genuineness of 
any gem that is offered to his notice, without any 
apprehension of being deceived. 

Neri, Kunckel, and Fontanieu have left in their 
writings many recipes for the preparation of artificial 
gems through the employment of different coloring 
materials. I'he directions, as given in the works 
of these authors, differ so importantly the one from 
the other as regards the proportions best fitted for 
the coiiTposil^ion of the same article, that we are 
forced to believe either that some great errors have 
been committed on the part of their subsequent 
editors, or that the writers tlicmselves were wanting 
in tlie kind and degree of knowledge to which they 
pretended, and which were required to fit them for 
the task they undertook. 

A few of these recipes, and such as appear most 
free from this objection, may be here given. 

The basis of each of these compositions is most 
frequently citlier one of the colorless glasses or pastes 
described above, or some other very similar vitreous 
compound ; but it sometimes happens that the con- 
stituent materials of the glass, and the proportions 
wherein they are to be brought together, are indi- 
cated as well as the coloring substances. 

The following is recommended by Neri, as fur- 
nishing a very excellent imitation of the garnet 
Rock crystal 2 ouncest, minium 6 ounces, manganese 
16 grains, zaffre 2 grains. This must be a very 
inconvenient composition, both on account of the 
exceeding softness of the ^lass, and the destructive 
effect it would have upon the crucible during the 
time of its preparation. We learn from the analysis 
of Berzelius, that the coloring matter of the precious 
garnet,’* that being the variety which it is wished 
thus to imitate, consists of the black oxide of iron 
and oxide of manganese. A more modern recipe 
than the foregoing for the successful imitation of 
this gem, consists of purest white glass 2 ounces, 
glass of antimony 1 ounce, Cassius’s precipitate 
1 grain, oxide of manganese 1 grain ; which com- 
position is free from the objections to which that of 
Neri is so justly exposed. 

The directions of Fontanieu for imitating the 
color of the amethyst are, that to 24 ounces of the 
glass composed according to instructions given 
above, under the number 5, are to be added half an 
ounce of the oxide of manganese, 4 grains of the 
purple precipitate of gold, and ounce of nitre, 
but it is impossible to believe that the recipe of 
Fontanieu has I^een correctly given. The quantity 
of coloring matter here indicated would be better 
proportioned to 24 pounds of gla^, than to the same 
number of ounces as directed. 

Many, and greatly varying instructions have been 
given for imitating the emerald. Fontanieu recom- 
mends 160 parts of any glass basis which contains 
a large proportion of lead, 4 parts of oxide of copper 
prepared by simple calcination, and one-eighteenth 
of a part of any oxide of iron ; whijh last ingre- 
dient is added for the purpose of giving something 
like a richness of tint, and for correcting the cold- 
ness of hue that would result from the employment 
of the oxide of copper alone. The presence of 
lead in the glass would also conduce^ to the same* 
end. 

Another rule given from the same authority di- 
rects the use of 576 parts of glass, similarly consti- 
tuted to that pointed out in the last receipt, 6 partr 


of the same okide of copper, and only l-/44th of 
part of oxide of iron ; thus differing from the for 
mer compound, only as .to the proportions wherein 
the coloring ingredients are employed. * 

A third receipt for the attainment of tne same 
object is very different from the two preceding. |t 
recommends tbe employment of 200 parts of fine 
sand, 400 parts of minium, 8 of calcined verdigris, 
( and as much as 1 part of oxide of iron^ A fourth 
method for the composition of glass an eitilrald 
green is, to mix, in due. proportions, some blue 
g^ss colored by means of oxide of cobalt, vwith 
I yellow glass prepared with oxide of antimony. A 
■ great many other prescriptions are offered iof the 
imitations of emeralds, but these vary more in the 
relative proportions of their ingredients than in the 
principle of their composition ;• *and it cannot, 
therefore, be necessary to insert them here. 

The imitation of sapphires is always effected 
through the coloring agency of the* oxides of cobalt 
and manganese. There is, however, a material 
difference as regards the basis of the glass in the 
various directions which are found for the purpose ; 
one recommeming that this shall be composed 
without lead, and another directing that thi.s mineral 
shall enter largely into the composition of the paste. 
To 100 parts of glass of the first kind it is directed 
that 1 part of zafire, and one-sixteenth of a patl of 
oxide of manganese shall be added. JVhere the 
second descr/ption of paste is recommended as the 
basis, the artist is directed to preps#**c this by addiiig 
to 240 parts of glass frit made with only soda and 
silica, 192 parts of minium, 2 of zaffre, and ^}d of a 
part of manganese. This compound must be f’ust'd 
together, poured into water, and then remelted as 
directed by Fontanieu, for the formation of the 
pastes before described. ^ 

The oxide of eobalt is, in the present day, a 
necessary ingredient in every imitation of the sap- 
phire, so that it is never attempted to act without it. 

# 

MISCELLANIES 

Method of Zincing Copp^and Brass. — M. Boet- 
tiger has succeeded in covering plates and wires of 
copper, brass, pins, &c., with a brilliant coating of 
zinc. His method is as follpws : — Granulated zinc is 
prepared by pouring the fused metal into a mortar 
of heated iron, and stirring it rapidly with the 
pestle until it is solidified. The metal thus granu- 
lated is placed in a porcelain capsule, or ir. some 
other non-metallic vessel. A saturated solution 
of sal-ammoniac is poured over it ; the mixture 
boile^; the objects to be rendered white are 
now placed in it, previously* dipped in dilute hydro- 
chloric acid ; in a few minutes they are covered 
with a brilliant coatinj]; of zinc, which it is very 
difficult to remove by friction.^ The galvanic action 
is thus explained z-^rhe double chloride of zinc and 
ammoniupa formed is decomposed by the zinc and 
the plate of copper ; the chlorine disengaged from 
the sal-ammoniac goes to the zinc ; the ammonium 
is disengaged in the form of gas, and the undecom- 
posed sal-ammoniac combines with the chloride of 
zinc to form the doable chloride, a very soluble and 
easily decomposed salt. If then an excess of zinc 
exists in the solution in contact with the ^lectt'oe 
negative copper, the salt is decomposed into its 
elements, and the reduced zinc is deposited on the 
•negative copper. 
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ELECTRO-MAGNETISM. 

(Resumed from page 339.^ 

The influence which the earth’s magnetism has 
upon electrical currents, and upon wires bearing 
electrical currents, having been explained, the next 
part of the science is to show, that when subjected 
to the proximity of artificial magnets, the wires 
which are electrified become influenced in a similar 
manner, but with greater intensity; and this, 
becausS^lKwever enormous may be the power of 
terrestrial magnetism, taken in the aggregate, yet, 
as the magnetic fluid acts with a force which 
diminishes in proportion to the distance of it, in a 
geometrical ratio ; the power of a small magnet, 
placed close to an electrical current, may be equal, 
or even superior to the magnetic power of the»» 
whole earth, if acting at the distance of hundreds 
of miles. Thus also wc are enabled to show the 
mutual influence of these powers in every manner 
that experiment can suggest, in opposition even to 
the earth’s magnetism. This being premised, we 
will refer to the paper, (page 171,) in explanation of 
the power of magnetism in putting in motion the 
wires conveying an electrical stream ; and applying 
the laws there laid dowm, we shall easily understand 
the reason of action of the apparatus about to be 
described, ])articularly the former of them. Fig. 1, 
represents Marsh’s^ vibratory wire. It consists 
of a brass wire, suspended from a hook above, and 
dipping into a little trough of mercury below, the 
hook above and trough fcflow being 'furnished with 
cups containing mercury, for the sake of metallic 
communication. If a horse*shoe magnet be placed 
on the foot-board of the apparatus, with its poles one 
on each aide of' the suspended wire, and a current 
of the electric fluid be made to pass down the wire, it 
will immediately move, and swing itself out of the 
mercury trough. This will, of course, break the 
current, and the wire will fall back again ; when, in 
falling back, it a second time touches the mercury, 
the connection of the. current will be once more 
complete, and the wire be again jerked out, so that, 
by this continued action, the wire will assume a 
quick vibratory motion. To render the cause of 
this plainer than we were before enabled to do, we 
must first assume, that a magnet infiuenccs an elec- 
trified wire, in two ways, one to make it rotate 
around itself, and the other to throw it off from a 
particular part or pole, or in other words, it exerts 
a tangential or centrifugal power over the electrical 
fluid, at the^same time inducing the wires which 
serve as conductors to that electrical fluid, to be 
acted upon by polarity and attraction. This indeed 
has been ali^ady partly proved, and the present 
series of experiments will, it is hoped, render it 
more evident — as to the apparatus just described, 
we may explain the motion of the wire easily. 
Suppose the following cut to show an end view of 
the apparatus, N and S being the north and south 
poles of the magnet, and AA thee wire which is 
suspended. 

That the wire ha.s a tendency to be thrown out- 
wards from between the poles of the magnet, or 
else inwards towards the bend of the magnet, accord- 
ing to which cup is connected with the anode < 0 r 
positive pole of the battery, is easily seen by the 
experiment, and it would seem to be impelled by 
no other force ; at any rate, no tangential force is 
apparent. If then, this force exists, what becomes 
of it«in the present case. This natural question is 
<£asil 7 answered. The north polf. N, would, if the 


pspended wire were free to move sidewa^fb, draw it 
in the direction of the arrow around N. At the 
same time, the south .pole would draw it in the 



direction indicated by the other arrow; and, as 
these forces are always equal, they neutralize eacli 
other, and the suspended needle can obey neither, 
but is left to pursue its vibratory motion unmo- 
lested and uninfluenced by any other power than 
that which vibiVly aftects it. 

If wo alter the last apparatus, so that it shall 
consist of a series of wires arranged like the spokes 
of a wheel, or, indeed, form a wheel of thin brass, 
as is represented in Fig. 2. it is evident, that«^ ‘ii 
one wire ^or spoke is thrown up, it will not be 
necessary fjjr it to return, in order lhai contact 
may be renewed, because the seihond spoke of tliu 
wLeel will, as soon as the first is driven avray, be 
brought down to the surface of the mercury, ainl 
complete the second current. This being throw a 
ofl‘, in like manner a third will succeed, and the 
spurred wheel be continued in a rapid rotmory 
motion as long ay. it is made the bearer of the 
electrical current. Two wheels may in like mafiner 
be employed, as seen in Fig. 3, both turning on the 
same spindle, they not being fixed to it.* 

It is next incumbeat on us to prove, that mag- 
netic and electric currents exert a rotatory influence 
on each other, arising from their tangential force. 
In the last case, though Rotation was produced, it 
was rather owing to a succession<of repulsions upon 
separate and distinct wires, than to a continued 
action upon any one of tiiem in particular. In the 
following experiments, however, it will he been, 
that, under other circumstances, the force of the 
fluids upon eacli other, are uniform and long con- 
tinued. We have stated above, that fhe wire, 
always supposing it to be the conductor of an 
electric current, revolves around the north jiole of a 
. magnef^>in one direction, and around the south pole 
in a contrary direction. «The apparatus, Fig. 5, 
will prove it. It consists of a glass tube, with a 
cork at each end ; th^ pole of a magnet is made to 
pass through the Jower corjj-, and a wire through 
the upper cork. The tube itseli contains a little 
mercury, sufficient for the suspended wire to dip 
in. Upon connecting the poles of the galvanic 
battery with the upper wire and the magnet, the 
suspended wire will rapidly rotate around the pole 
in the centre : if the magnet be drawn out, and the 
other pole substituted, the wire will also rotate, but 
in a contrary direction. 

* In this cut, the mercury cups, connected one with eilch 
trough of mercury end the two magnets requisite, one to 
each wheel, arc ])ur])o.se1y omilted, Hut the of the appa- 
ratus may ho more easily been : the magnet is also omitted 
in Fig. 4, for Uie same reason. A q'mtiuuous wheel may also 
he used for the same purpose (Fig. 4.'; qed will exhibit the 
same rapid rotatory niotiou, as was proved by Mr. Stprgeott. 
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One h^f of Fig. 6 will show the «ime kind of 
rotation ;uhe ^re being suspended from a hook at 
*the top of the cross arm, and mercury being poured 
into the sup. The other part of this apparatus 
reverses the above experiment ; it is a deeper cup, 
^fi^led with mercury, having a magnet capable of 
moving within it, and in which the wire which 
conveys the current is fixed. This is important, 
inasmuch ^s it shows, that here, as well as in all 
otUiSsscience^, action and reaction are equal ; if the 
magnet affects the electrical conductor, so, in an 
equal degree, does the electrical conductor affect t]^e 
magnet. The Figs. 7 and 8 show the internal 
strqpture of both the above articles of ap])arutus. 
Fig. 9 shows how both effects may be i)roduced 
simultaneously^ the wire and magnet being both 
loose, revolve ai^und each other. 

('To %(i continued,) 

SKINNING AND Sl'UFFING REPTILES 
AND FISH. 

REPTILES. ^ 

Tortoises and Turtles, — The bodies of this tribe 
are enveloped in two plates, or shields, the upper 
one is formed of the ribs, and the under one of 
TJR^ternum, or breast bone. 

The first operation is to separate the back and 
breast shells with a strong short knife^'or chisel. If 
the force, of thef hand is inadequate, a mallet may 
be used, taking care not to strike so hard as to 
crack the shell. 

These two bony plates being covered by the skin, 
or by scales, the scapula, and all the muscles of the 
arm and neck, in place of being attached to the 
ribs and spine, are placed bel^w, from which cause 
tCe tortoise has been termed a retroverted animal* 
The vertebral extremity of the scapula is articulated 
with the shield, and the opposite extremity of the 
clavicle with the breastaplate in such a manner, 
that the shoulders form a ring for the passage of 
the trachea and oesophagus. 

After the turtle is opened, all the flesh which 
adheres to the breast-plate, and also to the upper 
shell, is removed, while attention is ))aid to the 
parts as above describeiV The head, fore -feet, and 
tail arc skinned as in cjuadrupeds ; but none of these 
must be removed from the upper shell, but left 
attached. 

Aik the fleshy parts being removed, the shells 
are washed out with a sponge, and carefully dried. 
They are then slightly rubbed with the arsenical 
soap, (See No. I.) ^ 

Wires are now pasix^d through the middle of the 
legs, after the skiu has been rubbed with the pre- 
servative. The skull is i^t^turned to its place, and 
the whole of the h^ad, neck, and legs stuffed with 
chopped flax, *or tow. The* parts of tiie skin, 
which have been cut, "are then sewed together. The 
back and breast plates are united by four small 
holes, being bored at their edges, and united by 
strings or small wires. The junction of the bones 
may then be. attached with the cement, colored so 
as to correspond with the shell. 

If the upper shell is dirty, it may be cleaned with a 
^ flight solution of nitric-acid and water ; afterwards 
clean washed, oiled, and then rubbed hard with a 
woollen gag, to give it a polish. 

Crocodiles and Lizards in general, — All this tribe 
arc skinned^ iif tfte same manner as quadrupeds 
Cure is, however, required in skinning the tails of 


the smaller species, as they are very liable to break. 
The skins being of a dry nature, require but little 
of the preservative. After they are thoroughly 
dried they will keep a very long time without decay. 

Stuff them as directed fur quadrupeds. (See 
page 216.) They admit of but little variety of 
attitude. The small species are exceedingly apt to 
change color in drying, which must be imitated 
with the colored varnishes, and afterwards dimmed 
with sand paper. To keep them in their natural 
colors, they should be preserved in^pMs. 

The skins of such as are glossy should be var- 
nished after they are perfectly dry. 

Skinning in general, — lu skinning serpents there 
is some nicety required, to cut them so as not to 
disfigure the scales ; the opening should he made in 
the side, commencing at the termination of tlie 
scales ; ayd they should on no account be divided, 
as upon their number the species is mostly deter- 
mined. 

It is a very frequent practice to send home 
serpents without the head, which renders them quite 
unfit for any scientific purpose. This proceeds from 
the fear of receiving poison from the fangs. Rut 
there is not the slightest danger of being affected, 
as these can easily be cut out by means of pincers. 
The head should be cleaned and the brain removed, 
the skull anointed, and then returned into the skin. 

• When the skin is removedip it may be rolled up 
and packed in small space. The simplest way to 
preserve small species is to put them in spirits, 
which must tiot he too strong, as it will destroy the 
colors. 

Mr. Burchell, in his four years^ journey through 
Africa, glued the skins of the smaller serpents 
perfectly flat on paper, which preserved the size of 
the animal, and the skin retained all the beauty of 
life. 

The skin, if not recent, must be first softened 
by wrapping it in a damp cloth. A [liece of wire is 
taken the length of the animal, which must be 
wnijiped round with tow till it is of a projier thick- 
ness, and above the whole, a spiral band of silver 
should be carefully wrapped. It is then placed 
inside of the skin, and sewed up. Tlie eyes are 
placed in, as directed for quadrupeds and birds. 
When dry, give the serpent a coat of varnish, and 
then twist it into any attitude wished. A favourite 
and striking one is to have it wound round some 
animal, and in the act of killing it. 

Frogs and Toads, — The mouth is opened, and 
the first vertebra of the neck is qut. The whole 
Inside of the mouth is cut out with scissors. The 
two jaws are ner!' raised up, and the skin is pushed 
back with the fingers of the right hand ; while the 
body is drawn hack in a contrary direction with the 
other hand, and the whole body is then drawn out 
at the mouth. The legs are then returned to their 
proper place. 

The simplest method of stuffing these animals is 
with sa.id. •A small funnel is placed in the mouth, 
and well-dried sand poured in. When full, a small 
piece of cotton is put into the throat, with some 
of th^ cement, to keep the sand from escaping on 
moving tiie animal. 

, The frog is then placed on a board, and in an 
attitude. When quite dry, give it a coat of varnish. 
When this has perfectly dried, very small perfora- 
tions are made under the belly with the point of a 
needle, and the sand allowed to escape, leaving the 
body of its natural form. 

These animals are liable to change of color f|;om 
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drying, and should, therefore, he painted with the 
Tarnish to their natural hues. The|:e is less difficulty 
with toads in this respect, as they are usually of a 
brown color, and not liable to much change. They 
may be perfectly preserved in spirits. 

FISHES. 

This class of animals, in their native element, 
have many attractions : some for the singularity of 
their forms, and others for the resplendent and 
beautifully contrasted arrangement of their colors; 
while tn«p.y gxhibit iridescent tints, which vie with 
the splendor of the peacock, or humming-bird, 
reflecting vivid, golden, metallic hues of all shades. 
But these are too evanescent for the powers of the 
taxidermist ; for no sooner are they removed from 
the water, than their transient and fading beauty 
vanishes for ever. i 

The best method of securing the scales^and colors 
of fish is, as soon as they are caught, to apply 
cambric or tissue paper to them, which will soon 
dry and adhera firmly ; the body may be then taken 
out and the skin dried. When the skin is to be 
stuffed, roll it in a moist cloth, which will not only 
render it pliable, but also soften the tissue paper, 
so as it can be removed, when the colors will be 
found to be much brighter than by any other method 
with which we are yet acquainted. Lampreys, eels, 
and other fish of similar form, may be skinned in 
the same manner frogs and toads, by drawnn^ 
the body through the mouth. 

Skinning Fish in general , — The fish should be 
procured as fresh as possible, more particularly if 
it is one of those on whit'n the scales are loosely 
attached. Lay it on one side and cut out the gills 
with a pair of scissors, then introduce a little tow 
or a piece of sponge into the place to prevent the 
blood from flowing during the process of skinning; 
carefully wipe the sides of the fish with a damp 
sponge ; let the fins be raised and gently extended, 
and two pieces of paj)er, something the shape of 
each, be placed under them, only extending a little 
beyond them. Coat the paper with a weak solution 
of gum arubic, and put a piece of similar size on 
the top of thefn ; by pressing these gently they 
w'ill adhere and dry in a few minutes : these will 
keep the fins extended, and preserve them during 
the operation of stuffing. When these are dry, 
take a piece of tissue paper or thin silk, and press 
it gently on one side of the fish. The natural 
glutinous matter which covers the scales will be 
sufficient to make it adhere firmly, it will soon dry 
and form a strong protection to the scales during 
the skinning ; ' without this precaution the skin 
could not be removed from mullet) sea beaver, &c., 
without the scales being much disfigured, and losing 
many of them. Indeed, in such fishes, it is not 
amiss to put an additional coating of paper w'ith 
gum-water. This will not only secuie the scales, 
but will also assist in keeping the proper form of 
the flesh, by preventing distention. 

When these papers are thoroughly rflry, turn the 
fish on a sol't cloth, with the uncovered side upwards, 
and open it with sharp scissors from the bottom of 
the tail- fin to nearly the point of the snout, keeping 
as correctly on the lateral line as possible, which 
can be seen in most fishes. The cheek should b^«: 
afterwards cut open, so that the flesh may be re- 
moved from it ; cut also the flesh from the opposite 
cheek, and supply its place by cotton. The skin 
must now he detached from the flesh, which will 
require some care at first. It must be commenced 
at ^ the head, and separating it downwards with the 


assistance of (vhe knife, and the fin-honeft.must be 
cut through with scissors. The spine mubt now be 
cut through close to the. head, and also at the tail,* 
and the body removed. • 

All the animal matter having been completely 
removed from the skin, the inside must be wipq4 
dry, and the preservative applied in the same 
manner as directed for birds and quadrupeds. 
Great care is necessary to prevent it frona being too 
much distended. ^ ^ 

In sharks and large fishes, an incision is made 
b^low the head, and extended to the fin of the tail ; 
the skin is then separated on each side with a 
scalpel, cutting back as far as possible, so tha^ tho 
vertebra may be cut close to the head. The tail is 
then skinned. The head is pushed inwards, and 
the skin passed over it above, and'-all the cartilage 
cut carefully away. Care nvist be taken not to 
enlarge the branchial openings too much, which 
would render it necessary to sew them up again, 
and it is not easy to hide a seam in a fish’s skin. 

Diadon, tetradon, and balistes, and their con- 
geners, are opened by the belly. The ostracion is 
enveloped in a^skin, which consists of a single 
piece, the tail of which only is free and flexible.'" 
The opening in the belly must not be large ; the 
tail must be opened, the flesh cut away, and stuffed 
with cotton. * ‘ 

Stuffing . — ^The skins being properly,, anointed, 
are filled w^th tow or cotton, This must be so 
managed that there will be no prtfininences on the 
outside of the skin, which, in fishes, for the most 
part, is smooth and even. When properly filled, 
they must be sewed up, and set aside to dry in the 
air, but not exposed to the rays of the sun. In a 
few days, the papers with which the fins were ex- 
tended, are taken qff, by damping them with ^ a 
sponge. The glass eyes are now introduced, after 
filling the orbits with cotton and a little cement to 
secure them in their places. The skins may then 
be varni£ihed, and laid aside to dry. " 

In stuffing sharks, it is necessary to use a stick 
for a centre support. This must also enter the 
head, through the opening ^of the throat. If it is 
intended that the specimen shaK' be suspended 
from the ceiling, wire-hooks must be fastened into 
the wood. From these fuust be placed upright 
wires, so that they penetrate the skin, and pass 
through the back. Let the whole internal surface 
of the skin be well rubbed with the preservative, 
lire body is then staffed to its full size, andufter- 
wurds sewed up. The stuffing of the head must 
be completed through the orbits of the eyes, and 
^Iso by t{^e mouth. This finished, the glass eyes 
ore inserted, as in other animals, and fixed by 
means of cement. 

Many species of fish Jiavc semi-transparent car- 
tilages connected T^th the eyips. , These must be 
imitated with gum-^abic and powdered starch, as 
well as the cornea of the eyes. 

The skins of all fish, which are similar to that of 
sharks, must be well supplied with spirits of tur- 
pentine, after they arc mounted, more particularly 
the head and fins ; but as they are not glossy, they 
do not require to be varnished. 

When the fins are strong, it is necessary to keep 
them extended by means of a wire introduced- 
through them. 

In the diadons, the chief thing to be attended to, 
beyond what we have above stated, is, to take care 
that the spines, with which tbel’r l>k^s are beset, 
are not broken or depressed in any way. < 
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The Ahin^ frog, (lophius piscai^ius), is very 
^ easily preserved, as the colors are not so liable to 
* change as in many other species. 

Salmoif, trout, trench, carp, pike, &c. are very 
easily preserved, as the scales are firmly attached 
to the skin ; and although they become somewhat 
dim from drying, their colors and brilliancy are 
considerably restored by means of varnish, if applied 
be fore th»y are thoroughly dried. 

After a \apse of time, the varnish will rise into 
little scales : to remove these, nitric acid, diluted 
id water, must be applied to the whole exteAial 
surface, which has the effect of completely taking 
off^the varnish, or at least of raising it from the 
skin, which, when allowed to dry, can be wholly 
removed by riysbing it with a small brush. It may 
then be varnished again : when dry, it will ever ‘ 
afterwards continued quite solid. 

The late Mr. Stutchbury had a method of prepar> 
ing the fresh water fishes of Britain, which was 
much admired at the time. He skinned them 
under water, by which means he retained the scales 
in great perfection. But this method is too trou- 
. blesome to be generally adopted. * 

What is above recommended, will apply to almost 
all fishes ; but where there is any difficulty, it must 
^p^eft to the ingenuity of the operator. 

AfcTION OF RUNNING WATER. 

Tt is weU kncl'tVn that the lands elevated above the 
sea attract, in proportion to their volume and 
density, a large quantity of that aqueous vapour 
which the heated atmosphere continually absorbs 
from the surface of lakes and the ocean. By these 
means, the higher regions become perpetual reser- 
voirs of water, which descend and irrigate the lower 
valleys and plains. In consequence of this provi- 
sion, almost all the water is first carried to the 
highest regions, and is then made to descend by 
&teep declivities towards ^he sea ; so that it acquires 
superior velocity, and removes a greater quantity 
of soil than it would do if the rain had been 
distributed over the plains and mountains equally 
in proportion ^o their relative areas. Almost all 
the water is also made by these means to pass over 
the greatest distances » which each region affords, 
before it can regain the sea. The rocks also, in 
the higher regions, are particularly exposed to atmo- 
spheric influences, to frost, rain, and vapour, and 
to g9«at annual alternations of cold and heat, of 
moisture and desiccation. 

Among the most powerful agents of decay may 
be mentioned that property of water wj^ich cauf es 
it to expand during Congelation ; so that, when it 
has penetrated into the crevices of the most solid 
rocks, it rends them ope.! on freezing with mechan- 
ical force. Fo( thi^i reason, a^ough in cold climates 
the comparative quantity of rain which falls is very 
inferior, and although it descends more gradually 
than in tropical regions, yet the severity of frost, 
and the greater inequalities 'of temperature, com- 
pensate in some degree for this diminished source 
of degradation. The solvent power of water also 
is very great, and acts particularly on the calcareous 
and^ilkaline elements of stone, especially when it' 
•* it holds carbonic acid in solution, which is abun- 
dantly supplied to almost every large river by 
springs^ and is collected by rain from the atmo- 
sphere. The o|ygen of the atmosphere is also 
gradually {d)s^rbed by all animal and vegetable 
]#oductiops, and by almost all mineral masses 
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exposed to the (men air. It gradually destroys the 
equilibrium of tne elements of rocks, and tends to 
reduce into powder, and to render fit for soils, even 
the hardest aggregates belonging to our globe. 

When earthy matter has once been intermixed 
with running water, a new mechanical power is 
obtained by the attrition of sand and pebbles, borne 
along with violence by a stream. Running water 
charged with foreign ingredients being thrown 
against a rock, excavates it by mechanical force, 
sapping and undermining till the vwpdfSncumbent 
portion is at length precipitated into the stream. 
The obstruction causes a temporary increase of the 
water, which then sweeps down the barrier. 

By a repetition of these landslips, the ravine is 
widened into a small, narrow valley, in which 
sinuosities are caused by the deflexion of the stream 
first to (me side and then to the other. The unequal 
hardness of the materials through which the channel 
is eroded, tends partly to give new directions to 
the lateral force of excavation. When by these, 
or by accidental shiftings of the alluvial matter in 
the channel, and numerous other causes, the current 
is made to cross its general line of descent, it eats 
out a curve in the opposite bank, or in the side of 
the hills bounding the valley, from which curve it 
is turned back again at an equal angle, so tliat it 
recrosses the line of descent, and gradually hollows 
out another curve lower do# n in the opposite bank, 
till the whole sides of the valley, or river-bed, 
present a succession of salient and retiring angles. 
Among thS causes oCpik deviation from a straight 
course by which torrents and rivers tend in moun- 
tainous regions to widen the valleys through which 
they flow, may be mentioned the confluence of 
lateral torrents, swollen irre'^ularly at different 
seasons by partial storms, and discharging at 
different times unequal quantities of debris into the 
main channel. 

When the tortuous flexures of a river are 
extremely great, the aberration from the direct line 
of descent is often restored by the river cutting 
through the isthmus which separates two neigh- 
bouring curves. Thus, in the annexed diagram, 
the extreme sinuosity of the river has caused it to 



return for a brief space in a contrary direction to 
its main course, so that a peninsiAa is formed, and 
the isthmus (at A) is consumed on both sides by 
currents flowing in opposite directions. In this case 
an island is soon formed, on either side of which 
a portion of the stream usually remains. 

In regard to the transporting power of water, 
we may often be surprised at the facility with which 
streams of a small size, and descending a slight 
declivity, bear along coarse sand and gravel ; for we 
usually estimate the weight of rocks in air, and do 
not reflect on their comparative buoyancy when 
submerged in a denser fluid. The specific gravity 
of many rocks is not more than twice tliat of water, 
and very rarely more than thrice, so that almost all 
the fragments propelled by a stream have lost a 
third, and many of them half, of what we usually 
term their weight. * , 

It has been proved by experiment, in contradiction 



382 


MAGAZINE OF SCIENCE. 
S. 


to the theories of the earlier writers on hydrostatics, 
to be a universal law, regulating^; the motion of 
running water, that the velocity at the bottom of 
the stream is everywhere less than in any part 
above it, and is greatest at the surface. Also, that 
the superficial particles in the middle of the stream 
move swifter than those at the sides. This retarda- 
tion of the lowest and lateral currents is produced 
by friction; and when the velocity is sufficiently 
great, the soil composing the sides and bottom gives 
way. A'Vvdufity of three inches per second at the 
bottom is ascertained to be sufficient to tear up hne 
clay, — six inches per second, line sand, — twelve 
inches per second, fine gravel, “-and three feet per 
second, stones of the size of an egg. 

When this mechanical power of running water 
is considered, we are prepared for the transportation 
of large quantities of gravel, sand, and mud, by 
the torrents and rivers which descend with great 
velocity from mountainous regions. But a question 
naturally rises, how the more tranquil rivers of the 
valleys and plains, flowing on comparatively level 
ground, can remove the prodigious burden which 
is discharged into them by their numerous tribu- 
taries, and by what means they arc enabled to 
convey the whole mass to the sea. If they had 
not this removing power, their channels would be 
annually choked up, and the valleys of the lower 
country, and plains at Che base of mountain -chains, 
would be continually strewed over with fragments 
of rock and sterile sand. But this evil is prevented 
by a general law regulatingjthe conduct*^of running 
water — that two equal streams do not, when united, 
occupy a bed of double surface. In other words, 
when several rivers unite into one, the superficial 
area of the fluid mass is far less than that usually 
occupied by the separate streams. The collective 
waters, instead of spreading themselves out over a 
larger horizontal space, contract themselves into a 
column of which the height is greater relatively to 
its breadth. Hence a smaller proportion of the 
whole is retarded by friction against the bottom 
and sides of the channel ; and in this manner the 
main current is often accelerated in the lower 
country, even where the slope of the river’s bed is 
lessened. 

It not unfrequently happens, that two large 
rivers, after their junction, have only the surface 
which one of them had previously ; and even in 
some cases their united waters are confined in a 
narrower bed than each of them filled before. By 
this beautiful a(}iustment, the water which drains 
the interior country, is made continually to occupy 
less room as it approaches the seA; and thus the 
most valuable purt of our continents, the rich 
deltas, and great alluvial plains, are prevented from 
being constantly under water. 

CURING OF PROVISIONS. 

JF7esh , — The ordinary means employed for pre- 
serving butcher’s meat are, drying, smoking, salting, 
and pickling or souring. 

Drying of Animal Fibre . — ^The best mode of 
operating is as follows: — The flesh must be cut 
into slices from 2 to 6 ounces in weight, immersed 
in boilingwater for 5 or d minutes, and then laid on 
open trellis-work in a drying-stove, at a temperature 
kept steadily about 122° Fahr., with a constant 
stream of warm dry air. That the boiling water 
may not dissipate* the soluble animal matters, very 
littlf of it* should be used, just enough for the meat 


to be immersed by portions in succession, rwhereby 
it will speedily become a rich soup) fresh \vater 
being added only as evaporation takes place. It is * 
advantageous to add a little salt, and some spices, 
especially coriander seeds, to the water. After the 
parboiling of the flesh has been completed, tha 
soup should be evM))orated to a gelatinous consis- 
tence, in order to fit it for forming a varnish to the 
meiit after it is dried, which may be completely 
effected within two days in the oven. By thi^ro- 
cess two-thirds of the weight is lost. The perfectly 
dry flesh must be plunged piece by piece in the 
fatty gelatinous matter liquefied by a gentle heat ; 
then placed once more in the stove, to dry the layer 
of varnish. Tliis operation may be repeated two or 
three times, in order to render the q)at sufficiently 
uniform and thick. Butcher’s meUt dried in this 
way, keeps for a year, affords, when cooked, a dish 
similar to that of fresh meat, and is therefore much 
preferable to salted provisions. The drying may be 
facilitated, so that larger lumps of flesh may be used, 
if they be imbued with some common salt immedi- 
ately after the parboiling process, by stratifying 
them with salt, aitd leaving them in a proper pick- 
ling-tub for 12 hours before they are transferred 
to the stove. The first method, however, aflbrds 
the more agreeable article. 

Smoking , — This process consists in exposing meat 
previously sqlted, or merely rubbed overt with salt, 
to wood smok/^, in an apartment so distant from the 
fire as not to be unduly heated by it, ‘find ijito which 
the smoke is admitted by flues at the bottom of the 
side walls. Here the meat combines with the em- 
pyreumatic acid of the smoke, and gets dried at the 
same time. The quality of the wood has an influ- 
ence upon the smell and taste of the smoke-dried 
meat ; smoke from tlv< twigs and berries of juniper;, 
from rosemary, peppermint, Ac., imparts somewhat 
of the aromatic flavour of these plants. A slow 
smoking with a slender fire is preferable to a rapid 
and powerful one, as it S'llows the empyreumatic 
principles time to penetrate into the interior sub- 
stance, without drying the outside too much. To 
prevent soot from attaching itself to the provisions, 
they may be wrapped in cloth, or rfibbed over with 
bran, which may be easily removed at the end of 
the operation. « 

The profsess of smoking depends upon the action 
of the wood acid, or the creosote volatilized with it, 
which operates upon the flesh. The same change 
may be produced in a much shorter time by inf Jiers- 
ing the meat for a few liours in pyroligneous acid, 
then hanging it uj) to dry air, which, though mode- 
rately warjjp, n)akes it fit for keeping without any 
taint of putrescence. After a^few days exposure, it 
loses the empyreumatic smell, and then resembles 
thoroughly smoked provisions. The meat dried in 
this way is in generaLsomewhat|ihar(rer than by the 
application of smoke'', and therefore softens less 
when cooked, a difference to be ascribed to the more 
sudden and concentrated operation of the wood vine- 
gar, which effects in a few hours what would require 
smoking for several weeks. By the judicious em- 
ployment of pyroligneous acid diluted to successive 
degrees, we might probably succeed in imitating 
|« perfectly the effect of smoke in curing provisions. 

Salting , — The meat should be rubbed well witli « 
common salt, containing about one sixteenth of 
saltpetre, and one thirty-secondth of sugar, flill every 
crevice has been impregnated with it ; then sprinkled 
over with salt, laid down for 24 br 48,;hours, and, 
lastly, subjected to pressure. It mui^t next Oe 
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sprinkl^ anew with salt, packed mto\Vroper vessels, 
and cov^ed with the brine obtained in the act of 
pressing, rendered stronger by boiling down. For 
household purposes it is sufficient to rub the meat 
well with good salt, to put it into vessels, and load 
it with heavy weights, in order to squeeze out as 
much pickle as will cover its surface. If this can- 
not be had, a pickle must be poured on it, com- 
posed of 4 pounds of salt, 1 pound of sugar, and 2 
oifSN^ of saltpeti'Q, dissolved in 2 gallons of water. 

Pickling h/olih Vinegar . — ^Vinegar dissolves or 
cqjigulateB the albumen of llesh, and thereby coip- 
teracts its putrescence. The meat should be washed, 
dried, and then laid in strong vinegar. Or it may 
be boiled in the vinegar, allowed to cool in it, and 
then set aside with it in a cold cellar, where it will 
keep sound for' leveral months. , 

Fresh meat may, be kept for some months in 
water deprived of its air. If we strew on the bot- 
tom of a vessel a mixture of iron filings and dowers 
of sulphur, and pour over them some water which 
has been boiled, so as to expel its air, meat im- 
mersed in it will keep a long time, if the water be 
covered with a layer of oil, from Igilf an inch to an 
inch thick. Meat will also keep fresh for a conside- 
rable period when surrounded with oil, or fat of any 
kind, so purided as not to turn rancid of itself, 
.-^cially if the meat be previously boiled. This 
jtrucess is called potting, and is applied successfully 
to fish, fo*wls, &c. • 

Prehti says ilhat living fish may preserved 14 
days without water, by stopping their mouths with 
crumbs of bread steeped in brandy, pouring a little 
brandy into them, and packing them in this torpid 
state in straw. When put into fresh water, they 
come alive again after a few hours ! 

Eggs , — ^These ought to bej:aken new laid. The 
elsential point towards their preservation is the 
exclusion of the atmospheric oxygen, as their shells 
are porous, and permit the external air to pass in- 
vi^ards, and to excite pulrefaction in the albumen. 
There is also some oxygen always in the air cell of 
the eggs, which ought to be expelled or rendered 
inoperative, which m^y be done by plunging them 
for five minute* in water heated to 140® Fahr. The 
eggs must be then taken out, wiped dry, be<»meared 
with some oil (not apt turn rancid) or other unc- 
tuous matter, packed into a vessel with their narrow 
ends uppermost, and covered with sawdust, fine sand 
or powdered charcoal, will keep fresh for a year. 
LioM^ater, or rather milk of lime, is an excellent 
vehicle for keeping eggs in, as has been verified by 
long experience. Some persons coagulate the albu- 
men partially, and also expel the air by foiling, 
eggs for two minutes.»and find the method suctx^ss'- 
fd. When eggs are intended for hatching, they 
should be kept in a cool^ellar ; for example, in a 
chamber adjofhin^ an ice-house. Eggs exposed, 
in the boles of perforated ^Ives, to a constant 
current of air, losd' about ^ of a grain of their 
weight daily, and become concentrated in the albu- 
minous part so as to be little liable to putrefy. 
For long sea voyages, the surest means of preserv- 
ing eggs, is to dry up the albumen and yolk, by first 
triturating them into a homogeneous paste, then 
evaporating this in an air-stove or a water-bath, 
heatSd to 125®, and putting up the dried mass, in 
vessels which may be made air-tight. When used, 
it should be dissolved in three parts of cold or tepid 
water. {To be continued.) • 

• • 



ClkEMICAL TESTS. 

{Eepmedfrom page 328.) 

7b detect Gold in Minerals. — Scrape the mass 
with the point of a knife ; if it be gold, it will be 
soft, and may be cut like lead ; or strike it gently 
with the small end of a hammer, if it be gold) it 
will be indented. Melt a small particle with the 
blow-pipe, if it be gold, its color will remain the 
same ; but if it be brittle and hard to the knife and 
hammer, it is not gold. Place a few jjagments 
upon a hot shovel, or under the flame Of the blow- 
pipe, if the sulphur burn away, leaving scoria, 
that is attracted by the magnet ; this proves that 
it is a combination of sulphur and iron, commonly 
called iron pyrites. Put a few of the partides 
into a watch. glass, and drop a little muriatic acid 
upon it, and hold it over the flame of a lamp or 
candle uiltil it boils, if it is gold, no alteration will 
take place ; but if not, effervescence and change 
of color will be the result, which shows that the 
substance is acted upon by the acid ; the contents 
may now be thrown into a glass of water, into 
which let fall a few drops of prussiate of potass, 
the liquid will change to a beautiful blue. The iron 
pyrites being dissolved by the acid, will be 
tlirown dovm in the state of Prussian blue. 

Emmination of Silver Ores. — A rich ore will be 
» soft to the knife or hammer, and melt under the 
blow-pipe with little diffieffity; and by repeated 
fusion with borax, a bead of silver may be pro- 
duced. , 

A few small particli.^ of the ore may be put into 
a watch-glass, into which drop a little nitrous acid ; 
then hold it over the flame until it is dissolved. 
After this dilute it with water, and stir it about 
with a bright copper wire ; if any silver is present, 
it will precipitate upon the copper, covering k with 
silver. Or add a little table salt to the solution ; 
a white cloud of muriate of silver will fall down. 

Native silver occui’s in delicate curled fibres of a 
whitish color, in the cavities of quartz, and often 
surrounded by a black earthy substance. Some- 
times these fibres are reticulated, or cross each other. 
This silver is oftentimes very brilliant and pure ; 
when tried by the knife, it will be found harder 
than lead. It may be distinguished from tin, by 
being heavier, and by not crackling as tin does, 
when bent. 

To discover Copper Ore in MineraiS, — Place a 
small piece of supposed copper ore upon a piece 
of charcoal, with a little powdered borate of soda, 
(borax,) and direct the flame of A blow-pipe upon 
it. If it be ric^ ore, it will be reduced to a bead 
of pure copper, coloring the slag ggreen, or reddish 
brown; it is sometimes necessary to repeat the 
fusion. Another method of detecting copper is as 
follows : 

Reduce a small particle to powd('r ; put it into a 
watch glass, with a few drops of nitrous acid ; if 
no action takes place, apply a little heat, by holding 
it over the flame of a lamp ; the copper will soon be 
acted upon, and dissolved by the acid. Now add a 
few drops of water, and stir it with the point of a 
knife, or any piece of clean iron. The copper will 
leave its solution, and precipitate upon the iron, 
’ covering it and giving it the appearance of copper. 
Or the contents of the watch-glass may be thrown 
into a glass of watel*; to this add a few drops of 
liquid ammonia, and it will become of a beautiful 
j blue color. 

i Ores of copper have commonly a yellovlish brown 
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appearance, the poorer ores much resembling pyrites, 
but they are softer to the knife. ^ opper ores, that 
are richer, are of a good yellow : some are irride- 
scent, exhibiting a pretty and variable display of 
color, and are called peacock copper : — others are 
green, and in delicate fibres ; sometimes compact, 
beautifully zoned, exhibiting great variety of lighter 
and. darker shades; these are .called malachite, 
copper ores arc sometimes too, of a green, black or 
red color. Native copper is often found in veins in 
CornwalWo.^.^ 

Analysis the Ore qf Tin. — ^The ores of this 
metal may, after having been pulverized, and mixed 
with borax, be reduced to the metallic state ; but 
care must be taken not to continue the heat too 
long, as it will burn away : a little soot, or soap, 
melted with it, will assist the operation. If this | 
test is insufficient, the ore may be dissolved in a 
little nitro-muriatic acid, and precipitated of a yellow 
color, by pouring into the solution a little pure 
potass.' 

Tin ores may be known by their comparatively 
great weight ; they are crystallized, and sometimes 
of a resinous color, but commonly approaching to 
black : tin also occurs in small massive striated 
pieces, called wood tin. 

Test for the Purity of Alcohol. — It is a common 
practice for apothecaries, in order to ascertain if 
spirits of wine be sufiic[i^ntly strong, to pour some 
into a cup upon gunpowder, and then to set fire to 
it. If the spirit be sufficiently strong, after burning 
down to the gunpowder, it will inflame ;cbut if too 
much water had been mixe^'with it, that would not 
take place, as, after the spirit was consumed, there 
would still be water enough to keep the gunpowder 
wet. 

{To he continued.) 

COLORED SHADOWS. 

To the Editor. 

Sir. — I beg leave to communicate the following, as 
it appears to me to be somewhat extraordinary : — 
Upon entering a room last night, 1 observed that 
the moonbeam on the wall was slightly tinged with 
a blue color; the beam had passed through the 
window which was covered with foliated ice. I 
took a mirror, and placing it against the beam, 
obtained two reflections, one of which was 
slightly tinged with blue, and the other of a dusky 
white shade. 1 supposed the latter was given by 
the candle ; I then extinguished it, and was sur- 
prised to see thabthe moonbeam on the wall was no 
longer tinged with blue, but possessed its own pure 
white light, unmUed. ^ibernicus. 

Belfoht. 

To the Editor. 

Sir.— I n consequence of the electricity of high 
pressure steam having of late attracted the attention 
of scientific persons, I beg leave to present to your 
readers the following suggestions respecting the 
cause by which the electric phenomena is produced. 
Assuming, in the first place, that steam bedbmes 
an electric or nonconductor the nearer it approaches 
a state of purity and freedom from moisture, which 
the experiments of Dr. Schafhaentl have confirmed, 
mig|ht we not at once compare the boiler of a steam 
engine to an electric machine ? The friction pro- 
duced by the steam issuing from the fissure in the 


boiler answerjfjg to the friction producek^ by the 
cylinder and rubber, consequently the'stean issuing 
from the boiler will be charged with electricity in a 
greater or less degree dependent on the'' pressure 
exerted on the steam, the size of the fissure, as also 
the state of the atmosphere at the time. Again^ 
on the steam condensing and occupying so small a 
space, the superabundant electricity will discharge 
itself by the nearest conductor, and if ^ none be 
present to carry it off, it will descend to the gi^ii'd 
by the moisture with which the atmosphere must 
be^^oaded. I would now remark, that this pbenf- 
mena can be observed only with steam under a 
high pressure, as under the ordinary pressure^ of 
the atmosphere the moisture it contained, would 
render it a conductor of electricity. Subsequent 
« experiments will, no doubt, set th(^ matter at rest, 
though the pursuit will be that,, of curiosity rather 
than utility. With the best wishes for the success 
of your valuable periodical, 

I am, your’s respectfully, 

Braintree. j. w, j^ake. 

MRE CLOUD. 

To the Editor. 

Sir.-^As no person has yet answered the 217th 
question, w'hich was propounded in a former num^r> 
of your Magazine, as to the method by which the 
fire-cloud at the Polytechnic Institution is {Produced, 

1 send you a description as accurately^s I can recol- 
lect of one I have seen, which is in the possession 
of a gentleman in Shropshire ; and I presume that the 
one at the Polytechnic is of a similar construction. 



The vessel A is composed of tin, and is so con- 
structed that when the vessel B is placed in it, it 
shall be quite closed, there being an aperture at the 
top into which the vessel B exactly fits. B#ds a 
strong copper vessel of the shape represented in the 
drawing with a stop cock at the top, a screw being 
m^de at th^ top of the cock into which either the 
condensing syringe C, or the D will fit. When 
it is used, A is half filled with boiling water, B is 
about i filled with a solution of muriate of copper 
andstrontian or other (mloringma^er, fn strong spirit 
of wine. The condensing syringe is then screwed on 
B,the air is condensed to such a aegree, that when (by 
turning the cock) the jet is substituted for tlie 
syringe ; the spirit is forced through the jet. The 
experiment must be conducted in a room with a low 
ceiling, against which the jet is to be directed. 
The spirit having been very much heated by the 
.boiling water, by the time it reaches the ceiling is 
converted into vapour, which must be lighted by^ « 
holding a sponge saturated with spirit and lighted 
towards it, when with a little management,fi a very 
beautiful appearance will be produced, j. h. b. 
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NEWSHAM’S FIRB ENGINE. 


FIRtf ENGINES. 

When fire breaks out in a crowded neighbourhood, 
it carries witli^ it ^uch devastating effects, that any 
individual wh^ has seriously Rimed his attention to 
the constructing of Ihi , engine, that is in the least 
calculated to check its progress, must ever be con^ 
sidered as deserving of our praise. One of those 
who have most beneficially directed their attention 
this way are Mr. Newsham, ti'hose engine we shall 
proceed to describe. 

A perspective view of Mr, Ncwsham's 
tngiffe, ready for working, is represented in Fig. 1. 
It consists of a cistern, about three times as long 
as it is Igroad, made of thick oaken planks, the joints 

VOL. 


of which are lined with sheet c^per, and easily 
moveable by means of a pole and cross-bar ; the 
fore part of the engine, which is so contrived as to 
slip back under the cover of the cistern and on four 
solid wheels, two of which are seen at D and E. 
The hind axle-tree, to which the wheel E and its 
opposite ar^ fixed, is fastened across under the bot- 
tom of the cistern ; but the fore axle-tree, bearing 
the wheel D, &c. is put on a strong pin or ‘bolt, 
strongly fastened in a horizontal situation in the 
middle of the front of the bottom of the cistern, by 
which contrivance the two forewheels and the axle- 
tree have a circular motion round the bolt, so that 
the engine may stand as firm on rough or sloping 
ground as if it were level. 
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Upon the ground next to the hiiicl part of the en- 
gine may be seen a leather pipe F, jone end of which 
may be screwed on and off upon evasion to a brass 
cock at the lower end of the cistern ; the other end 
immersed in water, supplied by a pond, fire-plug, 
&c. and the pipe becomes a sucking-pipe for furnish- 
ing the pump of the engine by its working, without 
pouring \rater into the cistern. To the hind part 
of the cistern is furnished a wooden trough 6, with 
a copper grate for keeping out stones, sand, and 
dirt, thorough which the cistern is supplied with 
water whenui^ sucking- pipe cannot be used. The 
fore part of the cistern is also separated from the 
rest of its cavity by another copper grate, through 
which water may be poured into the cistern. Those 
that work the pumps of this engine move the 
handles, visible at the long sides, up and down, and 
are assisted by others who stand on two suspended 
treadles, throwing their weight alternately iipon each 
of them, and keeping themselves steady, by taking 
hold of two round horizontal rails H 1, framed into 
vertical stands which reach the bottom of the cis- 
tern, and are well secured to its sides. 

Over the hind trough there is an iron handle or 
key K, serving to open or shut a cock placed under 
it on the bottom of the cistern. L is an inverted 
pyramidal case which preserves the pumps and air- 
vessels from damage, and also supports a wooden 
frame M, on which stands a man, who, by raising 
or depressing, and turiling about the spout N, di- 
rects the stream of vrater as occasion requires. 
This spout is made of two pieces of brags pipe, each 
ot which has an elbow ; t^wiiower is screwed over 
the upper end F, of the pipe that goes through the 
air-vessel, and theup])er part screws on to the lower 
by a screw of several threads, so truly turned as to 
be water-tight in every direction. The conic form 
of the spouting pipe serves for wire-drawing the 
water in its passage through it, which occasions a 
friction that produces such a velocity of the jet as 
to render it capable of breaking windows, &c. whilst 
the valves and leather pipes of the engine have suf- 
ficient water-way to supply the jet in its greatest 
velocity. Leather pipes of considerable length may 
be screwed at one end of the nozzle of the engine, 
and furnished at one end with a wooden or brass 
pipe for guiding the water into the inner parts of 
houses. 

Between the pyramid -box L, and the fore end of 
the engine, there is a strong iron bar O, lying in a 
horizontal position in the middle of the cistern, and 
playing in brasses supported by two woodeti stands ; 
one of them whidi P, is placed between the two fore 
stands of the upper rails, and the other is hid in the 
inclosure over the hind part. Updb proper squares 
of this bar are fitted, one near each end, two strong 
brass bars, which take hold of the long wooden cy- 
lindrical handles, by means of which the engine is 
worked ; and the treadles by which they are assisted 
are suspended at each end by chains in the form of 
a watch-chain, and receive their motion jointly with 
the handles, that are on the same side, oy means of 
two circular sectors of iron fastened together, and 
fixed upon proper squares of the middle horkontal 
bar ; the two fore ones may be seen at Q ; the two 
hind ones, represented upon a large scale in Fig. 2, 
differ from the former only in thickness, for the 
fore sectors are made to carry only one chain each, 
fastened by one end to their upper part, and by the 
lo^er end of thetieadles ; whereas the sole of the 
two hind sectors jg wide enough to carry two chains 
each ; one set fastened like those of the fore ones 


for the treadl^. ; and the other chains are fastened 
by their lowei ends to the lower part, of j[.iese sec- 
tors, and by their upper ends to the top of the. 
piston-bars, in order to give them mqt;ion. See 
^Fig. 2, in which the hind sectors and their apparatus 
are represented as they would appear to a person 
standing between the two fore wheels, and lookinl; 
at the hind part of the engine. 

2 . 



The square over the centre of the bar A A, Fig. 2, 
is the section of the middle bar, on which, right 
over the two barrels, are placed the two sectors B B 
and forged together. C C are the two piston-rods ; 
and the openings at C C, are the spaces through 
which the hind parts of the two treadles pass. To 
each of the pistons is fastened a chain like a watch- 
chain, and fixed by their upper en.!s to the upper 
extremities D and B of the iron sectors, by which 
they are drawn up and down alternately. 

The shape of the piston-rods, and the size and 
situation of the chains that give them motion, are 
so contrived, that the vertical axis of the pistons is 
exactly in the middle of the breadth of the {v^'.pen- 
dicular part of the chains, and the upper part of the 
piston-rod taken together. A A represents one of 
the cross-bars through the ends of which pass the 
handles to which the men apply their hands when 
they vrork the engine ; these cross-bars are fitted on 
the middle bar at some distance from the sectors. 

The principles on which this acts, so as to 

produce a continued stream, are obvious : the water 
being driven into the air-vessel, as in the operation 
of common sucking and forcing pumps, will com- 
press the air contained in it , and proportionably 
increase its spring, since the force of the air’s 
spring will be always inversely as the space which 
it possesses ; therefore wheutheair-vessel is half filled 
with water, the spring of the included air, which in 
its original state counterbalanced the pressure Oc 
the atmosphere, being now compressed into half the 
space, will be equal to twice the pr-essure the at- 
mosphere ; and by its action on the subjacent water 
will cause it to rise through the co iduit pipe, and 
play a jet of 32 or 33 feet high, abating the effect of 
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frictionii When the air-vessel is two-thirds 
full of ^ter»* the space which the air occupies is 
only one-third of its first space ; therefore its spring 
being thi«e times as great as that of the common 
air, will project the water with twice the force of the 
litmosphere, or to the height of 64 or 66 feet. In 
the same manner when the air-vessel is t.hree-fourths 
full of water the air will be compressed into one-fourth 
of its original space, and cause the water to ascend 
iAi^with the force of three atmospheres, or to 
the height of 96 or 99 feet. 

RESTORATION OP OIL PAINTING^^ 

To*rcstore pictures to their original freshness does 
not present any great difficulties when they only 
suffer from thi? varnish having become dark by time ; 
but when, after a Ipng course of years, they have 
been exposed carelessly to the action of unfavorable 
circumstances, — when the canvass is rent or half- 
rotten, when the joints of the panels are open, and 
the color is ready to fall off by the slightest touch, 
it would seem as if they were then past all cure. 
Yet, however great and imminen^ their destruction 
*may appear, there is a method of saving them, by 
taking the picture off its ground, and laying it on a 
new canvass : this is called “ lining the picture.*' 
is requisite to put a new cloth on the back of the 
picture when the latter is cut or torn, or even 
when the*edgcs are so much worn as that they will 
not bear to bcc again nailed on the Stretcher. In 
such cases it is probable that the picture may ad- 
here Armly to the canvass ; of course, it will be 
quite sudicieut to glue the new cloth to the back 
of it. 

In each case the operation is commenced by 
pasting some paper on the surface of the picture, 
that it may be handled withoul danger ; and some- 
times it is requisite to paste several sheets of thin 
tissue, one above another. If the old cloth is to be 
removed, it is of the i^rst importance that the 
paper should adhere closely to the surface ; there- 
fore gauze paper is first to be pasted on, and this 
lets the air through so easily, that then there is a 
complete adhesjpn. * 

Should the picture be very dry, it will be proper 
to apply beneath, severe)} couches of oil, mixed with 
a little spirits of turpentine ; this will penetrate 
the dry mass, and secure the parts which are 
ready to drop off ; but as the paste will not adhere 
to a^nj^asy surface, it will be requisite, after having 
well washed the picture, to apply a weak solution of 
soda or potass, to remove the greasiuess. The best 
paste which is employed in this operation is made 
with equal parts of Flinders glue and fme barley, 
meal. This mixture is preferred to that made of 
wheaten flour, as it keeps much longer soft, and is 
not so liable tss crack. The paper should be very 
thin, and also v^ry even and smooth, with little size 
in it. •i> 

Having thus securely fixed the picture, the 
operator next proceeds to remove the old canvass ; 
this will not be difficult, should it have been pre- 
pared with paste previous to the priming. It will 
be sufficient, in that case, to moisten it with a 
wet sponge ; the paste will soon dissolve, and the 
pioth«an be easily removed. But if there is no 
paste under the priming, then the cloth must be 
removed j^y pumice stone or a fine file. 

For the relining, the usual method is to strain ft 
new and strong cloth of an even surface upon the 
str^her, to #iib it down smooth with pumice stone. 


and then to givelit an even couch of paste, a similar 
couch is then tl be applied to the back of the pic- 
ture after it has oeen freed from all inequalities ; it 
is then to be placed carefully upon tlie cloth, taking 
care to press it so gradually as to expel the air 
that would otherwise remain, and render the surface 
uneven ; the pressure should be from the centre to 
the edges ; when .the paste is nearly dry, a smooth- 
ing iron should be passed over the surface ; it must 
not be hot enough to endanger the picture, but 
sufficiently warm to melt the gelyj^jawr Ctantained 
in the paste, which will thus be driven into all the 
fissures, and it securely binds the parts that are 
likely to scale off. The advantage of this operation 
is to render the surface of the picture even ; the iron 
must therefore be passed over several times, begin- 
ning always at the edge, where the moisture remains 
longer o\) account of the frame impeding the action 
of the air ; the picture is then to be placed in a dry 
room for some days, and nothing more is required 
than to detach the paper which had been pasted on 
the front of the picture ; this must be done with a 
wet sponge. 

In this operation, care must be taken that the 
dampness shall not raise the edges of the painting ; 
this disadvantage would be obviated, by first pasting 
upon the edges of the frame some bands of paper, 
which would extend a little way on the surface of 
the picture. • 

It frequently happens, that when the paper is 
removed, some impressions of the margins of the 
paper remain on the ^urface of the picture, espe- 
cially if the paper empAJyed was of a strong kind; 
to get rid of these marks, it is requisite to paste 
some fresh paper, of a very thin and fine texture, 
over the picture, taking care that the new sheets 
shall be so laid on, that the middle part shall 
cover the old traces ; and, in passing the iron over 
them, it should only be used above the part to be 
rendered smooth. 

If the canvass be but slightly injured, it may be 
repaired without relining the picture, by fixing to 
the back of the injured part several strips of 
gauze, to be placed one above another, with a 
strong cement composed of ceruse, and very fat 
oil ; then place upon the part, a piece of marble or 
board, with a weight to keep it even, and allow 
it to remain so for a day or two. 

Should the picture happen to be on a panel, 
the same process uf cartooning the surface with 
gauze and paper must be employed ; when this is 
quite dry, the picture is to be laid^flat upon a very 
smooth table, and by means of a tenon saw pro- 
perly mounted, |p prevent its edge from penetrating 
to the picture, the panel is then 4o be sawed into 
little squares, which are easily removed with a 
chisel ; in this way the picture is gradually ap- 
proached without danger; and, then by the use 
of a fine plane and files, the wood can be reduced 
to 80 thin a state, that by moistening it with a 
sponge, it i^n be easily removed, and the original 
distemper ground is thus uncovered ; this ground is 
also to be removed, as it is commonly fall of cracks; 
the raining is then to be completed as already 
described. 

Bat when a panel is only damaged in some places, 
if the wood be sound, and the painting is partially 
in danget of scaling off, these local injuries may be 
remedied, without taking off the picture, by merely 
spreading over the bad parts some hot strong glue, 
which will penetrate through the cracks, ^nd under 
the scales ; whqp the size has set, all that remains 
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of it on the surface is to be remo^Td, and paper is 
to be pasted on the part with thin ||)aste, when dry 
a warm iron is pressed over it ; this softens the size 
evenly under the loose parts, and makes them ad- 
here solidly to the ground ; with the glue an eighth 
part of white drying oil should be combined; 
this would render the parts less accessible to 
humidity. 

When a panel is split or warped, the remedy is 
to glue at the back of it a sort of grating, made of 
deal ; thir^I^ly glued in those parts which are in 
the direction of the grain of the panel ; the cross 
bars are kept in their places by grooves made in 
their thickness ; these are not glued on the panel, 
for they could not solidly adhere to it ; but they 
serve by their pressure to sustain the surface, so 
as to prevent any further tendency to depression 
or warping. < 

The removal of a picture from a wall, is not 
attended with great 3r difficulties, except that it can- 
not be approached at the back as in other cases. 
When the front of the picture is properly cartooned, 
a groove is to be made in the surface of the wall 
around the picture, large enough to allow of a chisel 
being admitted, to detach the cement on which the 
picture is painted from the wall ; this plaister is 
not more than from two to three inches in thick- 
ness ; it is easily separated from the wall, and ad- 
heres closely to the picture. 

As the cement separates from the wall, the pic- 
ture is rolled on a large cylinder, to be removed ; 
the cement adhering to tljg, picture, i!i then to be 
carried off by the help of a chisel, and is an opera- 
tion requiring much patience and great skill. 

Should the picture have been painted upon the 
atone, without the intervention of mortar, it still 
may be taken off in the same way that trees are 
barked, with the aid of a chisel indented like a 
saw, and whetted in such a way that its edges will 
slowly penetrate the edge of the wall. 

(To be continued,) 


BRONZING MEDALS AND COINS. 
Coins and medals may be handsomely bronzed as 
follows : 2 pai’ts of verdigris and 1 part of sal ammo- 
niac are to be dissolved in vinegar ; the solution is 
to be boiled, skimmed, and diluted with water till 
it has only a weak metallic taste, and upon further 
dilution lets fall no white precipitate. This solution 
is made to boil briskly, and is poured upon the ob- 
jects to be bronzed, which are previously n\ade quite 
clean, particularly free from grease, i;md set it in ano- 
ther copper pan.^ This pan is to be put upon the fire, 
that the boiling may be renewed. The })ioces under 
operation must be so laid that the solution has free 
access to eveiy point of their surface. I’he copper 
hereby acquire^ an agreeable rcddi.sh brown hue, 
without losing its lustre. But if the process be too 
long continued, the coat of oxide becomes thick, and 
makes the objects appear scaly and dull. Hence 
they must bo inspected every five minutes, and be 
taken out of the solution the moment theif color 
arrives at the desired sliade. If the solution be too 
strong, the bronzing comes off with friction, or the, 

copper gets covered with a white powder, which be- 
comes green by exposure to air, and the labour is 
consequently lost. The bronzed pieces are to be 
washed with many repeated waters, and carefully 
dried, otherwise -they would infallibly turn green. 
Togiveffesh made bronze objects an antique appear- 


sorrel) are to be dissolved in a quart of vinegar, and ' 
a soft rag or brush moistened with this solution is to 
be rubbed over the clean bright metal, till its surface 
becomes entirely dry by the friction. This process 
must be repeated several times to produce full 
effect ; and the object should be kept a little warm. 
Copper acquires very readily a brown coloy by rub- 
bing it with a solution of the common liver 
phur, or sulphuret of potash. * 

f he Chinese are said to bronze their copper ves- 
sels by taking 2 ounces of verdigris, 2 ounces of cin- 
nabar, 5 ounces of sal ammoniac and 5 ounces of alpm, 
all in powder, making them into a paste with vine- 
gar, and spreading this pretty thick like a pigment 
on the surfaces previously brightened? The piece is 
then to be held a little while over a fire, till it be- 
comes uniformly heated. It is next cooled, washed, 
and dried ; after which it is treated in the same way 
once and again till the wished-for color is obtained. 
An addition of sulphate of copper makes the color 
incline more to chesnut brown, and of borax more 
to yellow. It is qbvious that the cinnabar produties a 
thin coat of sulphuret of copper upon the surface of* 
the vessel, and might probably be used with advan- 
tage by itself. 

To give the appearance of antique bronze to^ftC-'' 
dern articles, we should dissolve 1 part pf sal am- 
moniac, 3 parts of common salt in 12 parts of hot 
water, and mix with the solution 8 p&Jl'ts of a solution 
of nitrate of copper of specific gravity l*l‘dO. This 
compound, when applied repeatedly in a moderately 
damp place to bronze, gives it in a short time a dura- 
ble green coat, which becomes by degrees very 
beautiful. More salt gives it a yellowish tinge, less 
Salta blnish cast. A Mrge addition of sal ammoniac 
accelerates the operation of the mordant. ‘ 

NEW APPLICATION, S OF ELECTRICITYi. 

We extract from the John O'* GroaV s Jonmal 
following account of two new applications of elec- 
trical power ; the one to the^ regulation of time, the 
other to telegraphic printing. invention of 
the clock has been patented, and is already at work ; 
of the printing we have reen specimens ; and we 
understand Mr. Bain intends opening an exhibition 
in London, for the purpose of making it more 
generally known. 

** We have seen some late communicationo'-'from 
London, by which we are gratified to perceive that 
one of our countrymen, Mr. Alexander Bain, from 
tbe parish of Watten, an ingenious mechanic, now 
employed in' the metropolis, and who served his 
H))prenticeship in this place to the watch and clock- 
making business with Sellar, is likely to suc- 
ceed in two very e^traordinazy i^entions. The 
first is in the art of clock-making. It would ap- 
pear that Mr. Bain has es&blished a method of 
making clocks to work by electricity — the great 
advantages of the new plan being, that in any 
number of clocks regulated by the same power, 
not the slightest alteration or difference of time 
will occur, while the expense will not come to more 
than one-third of the present price of clocks. Anr 
number of clocks can be guided on the sameprir « 
ciple ; and as not one-hundredth part of a second 
of difference in time will be perceptiblr between 
them for a twelvemonth together, the benefit of this 
new invention, when perfected, ^il! particnlarly 
felt in large towns, in which there may be a nnoAier 
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of clocks, public and private. Inveed, it is ques- 
tionably if the principle of electricnty can be made 
to bear with any profit.able result in a place in 
which there are not a number of clocks, the ex- 
pense of directing one or two on the system referred 
to, though perfectly practicable, not admitting of 
its execution. We understand that a patent for 
the invention is to be applied for. The electrical 
power fqr the working of the clocks is to be con- 
fl^yj^'by wires, jtrhich will be made to branch off, 
much on the same principle as gas-pipes. The 
machinery in these clocks will, it is said, reouire 
no winding up. The other invention of our fn- 
djistrious countryman, to which we beg to call the 
attention of our readers, is what he calls the ** Elec- 
trical Helix Printing Press.” Our London corres- 
pondent, whb* has addressed us on this subject^ 
seems persuaded Ijhat it will altogether supersede 
the use of telegraphs, as by means of it, intelligence 
caq be printed in an instant at a distance of many 
hundred miles from the place from which it may be 
wished to convey it. In order to give some idea 
of the rapidity with which this press will be enabled 
to work, our correspondent add|— “ Metallic wires 
are required to be laid between the places from 
which intelligence is to be conveyed and those at 
which it is desired to announce it, and provided a 
'p/%ss be placed at each termination of these wires, 
and thaj; they were made to extend, if you will, * 
from London to Wick, any information could be 
conveyed froi.i the one place to the other with a 
celerity*Which would set all previous inventions at 
defiance.” — Inventory Advocate. 


CURING OF PROVISIONS. 

« (Resumed from page 3S3, and concluded.) 

Grain of all kinds, as wheat, barley, rye, &c., and 
their flour, may be preserved tor au indefinite length 
«of time, if they be kili^-dried, put up in vessels or 
chambers free from damp, and excluded from the 
air. Well-dried grain is not liable to the depre- 
dations of insects. 

To preserve fruits*iu a fresh state, various plans 
are adopted. Fears, apples, plums, &o., should be 
gathered in a sound |tate, altogether exempt from 
bruises, and plucked in dry weather, before they 
are fully ripe. One mode of preservation is, to 
expose them in an airy place to dry a little for 
ei^l^ or ten days, and then to lay them in dry saw- 
dust or chopped straw, spread upon shelves in a 
cool apartment, so as not to touch each other. 
Another method consists in surrounding them with 
fine dry sand in a vessel which should -fie made Air- 
tight, and kept in a cool place. Some persons coat 
the fruit, including their stalks, with melted wax ; 
others lay thesap^es, upon wicker-work shelves 

in a vaulted Chamber, and siboke them daily during 
four or five days with vine branches or juniper, wood. 
Apples thus treated, and afterwards stratified in 
diy sawdust, without touching each other, will 
keep fresh for a whole year. 

The drying of garden fruits in the air, or by a 
kiln, is a well-known method of preservation. 
Apples and pears of large size should be cut into ^ 
• thin slices. From five to six measures of fresfi* 
apples, and from six to seven of pears, afford in 
genera^ one measure of dry fruit, (biffins.) Dried 
i^ums, grapes, and currants are a common article 
of commerces * 

9 Herbs, dkbbages, &c«, may be kept a long time 


in a cool cellarl provided they are covered with dry 
sand. Such vketables are in general preserved for 
the purposes o’# food, by means of drying, salting, 
pickling with vinegar, or beating up with sugar. 
Cabbages should be scalded in hot water previously 
to drying ; and all such plants, when dried, should 
be compactly pressed together, and kept in air- 
tight vessels. Tuberous and other roots are better 
kept in an airy place, where they may dry a UtUe 
without being exposed to the winter’s frost. 

A partial drying is given to varirg^^vegetable 
juices by evaporating them to the^bdnsistence of a 
syrup, called a rob, in which so much of the water 
is dissipated as to prevent them from running into 
fermentation. The fruits must be crashed, squeezed 
in bags to expel the juices, which must then be in- 
spissated either over the naked fire, or on a water 
or steam bath, in the air or in vacuo. Sometimes 
a small* proportion of spices is added, which tends 
to prevent mouldiness. Such extracts may be con- 
veniently mixed with sugar into what are called 
conserves. 

Salting is employed for certain fruits, as small 
cucumbers or gherkins, capers, olives, &c. Even 
for peas such a method is had recourse to, for pre- 
serving them a certain time. They must be scalded 
in hot water, put up in bottles, and covered with 
saturated brine, having a film of oil on its surface, 
to exclude the agency of the atmospheric air. Be- 
fore being used, they must be soaked for a short 
time in warm water, to extract the salt. The most 
important^ article of diet of this class, is the sour 
Jeraut of the northeiiJi nations of Europe, (made 
from white cabbage,) which is prepared simply by 
salting ; a little vinegar being formed spontaneously 
by fermentation. The cabbage must be cut into 
small pieces, stratified in a cask along with salt, to 
which juniper berries and carui seeds are added, 
and packed as hard as possible by means of a 
wooden rammer. The cabbage is then covered 
with a lid, on which a heavy weight is laid. A 
fermentation commences, which causes the cabbage 
to become more compact, while a quantity of juice 
exudes and floats on the surface, and a sour smell 
is perceived towards the end of the fermentation. 
In this condition the cask is transported into a cool 
cellar, where it is allowed to stand for a year ; and 
indeed, where, if well made and packed, it may be 
kept for several years. 

The excellent process for preserving all kinds of 
butcher’s meat, fish, and poultry, first contrived by 
M. Appert in France, and afterwards successfully 
practised upon the great coiAmercial scale by 
Messrs. Donk^ and Gamble, for keeping beef, sal- 
mon, soups, &c. perfectly fresh ,and sweet for ex- 
portation from this country, as also turtle for im- 
]||9ortation thither from the West Indies, deserves a 
brief description. 

Let the substance to De preserved be first par- 
boiled, or rather somewhat more, the bones of the 
meat bein|^ previously removed. Put the meat into 
a tin cylinder, fill up the vessel witli seasoned rich 
soup, and then solder on the lid, pierced with a 
sma’d bole. When this has been done, let the tin 
vessel thus prepared be placed in brine and heated 
to the boiling point, to complete the remainder of 
the cooking of the ' meat. The hole of the lid is 
now to be closed perfectly by soldering, whilst the 
air is rarefied. The vessel is then allowed to cool, 
and from the diminution of the volume, in conse- 
quence of the reduction of temperature, both ends 
of the cylinder are pressed inwards, Aid become 
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concave. The tin cases, thus heri-ietically sealed, 
are exposed in a test-chamber, for least a month, 
to a temperature above what they are ever likely to 
encounter, from 90*’ to 110"^ of Fahrenheit. If the 
process has failed, putrefaction takes place, and gas 
is evolved, which, in process of time, will cause 
both ends of the case to bulge, so as to render them 
convex, instead of concave. But the contents of 
those cases which stand the test will infallibly keep 
perfectly sweet and good in any climate, and for 
any numbes^^years. If there be any taint about 
the meat when put up, it inevitably ferments, and 
is detected in the proving process. Mr. Gamble's 
turtle is delicious. 

This preservative process is founded upon the 
fact, that the small quantity of oxygen contained 
within the vessel gets into a state of combination, 
in consequence of the high temperature to which 
the animal substances are exposed, and upon the 
chemical principle, that free oxygen is necessary as 
a ferment to commence or give birth to the process 
of putrefaction. 


STAINING PAPER. 

Yellow . — Paper may be stained a beautiful yellow 
by the tincture of turmeric formed by infusing an 
ounce or more of the root, powdered, in a pint of 
spirit of wine. This may be made to give any tint 
of yellow, from the liglfJest straw to the full color, 
called French yellow, and will be equal in bright- 
ness even to the best dyed silks. If yellow be 
wanted of a warmer or red^. cast, anatio, or dra- 
gon's blood, must be addeA The best manner of 
using these, and the following tinctures, is to spread 
them even on the paper, or parchment, by means 
of a broad brush, in the manner of varnishing. 

Crimson . — ^A very fine crimson stain may be 
given to paper by a tincture of the Indian lake, 
which may be made by infusing the lake some days 
in spirit of wine, and then pouring off the tincture 
from the dregs. It may be stained red by red ink. 
It may also be stained of a scarlet hue by the tinc- 
ture of dragon's blood in spirit of wine but this 
will not be bright. 

Green , — Paper or parchment may be stained 
green, by the solution of verdigris in vinegar, or by 
the crystals of verdigris dissolved in water. 

Orange . — Stain the paper or parchment first of 
a full yellow, by means of the tincture of turmeric ; 
then brush it over with a solution of fixed alkaline 
salt, made by dissolving half an ounce of pearl- 
ash, or salt of tartar, in a quart of water, and filter- 
ing the solution. 

Purple . — Paper or parenment nCay be stained 
purple, by archil,*' or by the tincture of logwood. 
The juice of ripe privet berries expressed will like- 
wise give a purple dye. 


CONSTITUTION OP HEAT. 
Calorific repulsion has been accounted for by 
supposing a subtle fluid capable of combining with 
bodies, and of separating their parts from each 
other, which has been named the matter qf hiat or 
caloric^ 

Many chemical phenomena admit of a happy ex- 
planation on this idea, such as the cold produced 
during the conversion of solids into fluids or gases, 
and the increase of temperature connected with the 
condensation of gases and fluids. In the former 
case, we say the m&tter of heat is absorbed or com- 
bined,; in we latter it is extended pr disengaged 


from combinaipn. But there are other facp which 
are not so easily reconciled to the opiniom -Such 
are the production of heat by friction and percussion ; 
and some of the chemical changes which have been 
just referred to. These are the violent heat pro- 
duced in the explosion of gunpowder, where a large, 
quantity of aeriform matter is disengaged ; and the 
fire which appears in the decomposition of tlie 
euchlorine gas, or protoxide of chlorine, tl)OUgh the 
resulting gases occupy a greater volume. 

When the temperature of bodies iL raised by 
friction, there seems to be no diminution of their 
capacities, using the word in its common sense ; 
and in many chemical changes, connected with ,an 
increase of temperature, there appears to be like, 
wise an increase of capacity. A piece of iron made 
( red-hot by hammering, cannot be stfongly heated a 
second time by the same meausm unless it has been 
previously introduced into a fire. This fact has 
been explained by supposing, that the fluid of heat 
has been pressed out of it, by the percussion, which 
is recovered in the fire ; but this is a very rude me- 
chanical idea: the arrangements of its parts are 
altered by hammeriing in this way, and it is rendered 
brittle. By a moderate degree of friction, as would ^ 
appear from Rumford's experiments, the same piece 
of metal may be kept hot for any length of time; 
so that if heat be pressed out, the quantity mustW^ 
' inexhaustible. When any body is cooled,^ it occu- 
pies a smaller volume than before ; it is evident, 
therefore, that' its parts must have Cpproached to 
each other; when the body is expanded by^'hoat, it 
is equally evident that its parts must have separated 
from each other. The ' immediate cause of the 
phenomena of heat, then, is motion, and the laws 
of its communication are precisely the same as the 
laws of the communigation of motion. Since all 
matter may be made to fill a smaller volume by 
cooling, it is evident that the particles of matter 
must have space between them ; and since every 
body can communicate the power of expansion to d 
body of a lower temperature, that is, can give an 
expansive motion to its particles, it is a probable 
inference that its own parti^jles are possessed of 
motion ; but, as there is no change m the position 
of its parts as long as its temperature is uniform, 
the motion, if it exist, must he a vibratory or undu- 
latory motion, or a motion of the particles round 
their axes, or a motion of particles round each 
other. 

It seems possible to account for all the phenopv^ia 
of heat, if it be supposed that in solids the particles 
are in a constant state of vibratory motion, the par- 
ticles of the^ottest bodies moving with the greatest 
velocity, and through the greatest space ; that in 
liquids and elastic fluids, besides the vibratory 
motion, which must be ^ncelved greatest in the 
last, the particles havp a rootioi|. roilnd their own 
axes, with different velocities, the parttcles of elastic 
fluids moving with the greatesf^quickness, and that 
in ethereal substances; the particles move round 
their own axes, and separate from each other, pene- 
trating in right lines through space. Temperature 
may be conceived to depend upon the velocities of 
the vibrations ; increase of rapacity on the motion 
„ ^eing performed in greater space ; and the dimi- 
nution of temperature, during the conversion of ' 
solids into fluids or gases, may be explained on the 
idea of the loss of vibratory motion, in coos^uence 
of Che revolution of particles round their axes, at 
the moment when the body becombls liquid or aeri- 
form ; or from the loss of rapidity of vibration, in 
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consequence of the motion of the \articleB through 
'i;reatc^8pace. I 

If a specific fluid of heat he admitted, it must he 
supposed liable to most, of the affections which the 
particlel of common matter are assumed to possess, 
to account for the phenomena ; such as losing its 
■ motion when combining with bodies, producing 
motion when transmitted from one body to another, 
and gaining projectile motion when passing into 
space ; so that many hypotheses must be 
adopted to account for its agency, which renders 
this view &f the subject less simple than the other. 
Very delicate experiments have been made, qihich 
show that bodies, when heated, do not increase in 
weight. This, as far as it goes, is an evidence 
against a subtle elastic fluid, producing the calorific 
expansion ; hut it cannot be considered as decisive, 
on account of 'the imperfection of our instruments? 
A cubical inch of 'inflammable air requires a good 
balance to ascertain that it has any sensible weight, 
and a substance bearing the same relation to this, that 
this bears to platinum, could not perhaps be weighed 
by any method in our possession.-- sir h. davy. 


ON THE PROBABLE DURATION OF THE 
PRESENT SUPPLY OF COAL. 

The vast importance of coal to the arts, manufac- 
^ tiii*es, and general prosperity of our country, ren- 
ders, in tail its bearings, the trade ii^ that material^ 
a subject of fieep interest to all whq, justly estimate 
the sources 6t the greatness, commercial and other- 
wise, of the United Kingdom. It is true that without 
' an enterprising spirit equal to making the most of the 
advantages we possess, we should still value our coal 
only as an article of simple fuel. The duration of 
the supply at the present rate is also a question 
„ which has occupied the attention of some of the 
most experienced geologists, but the investigations 
hitherto effected for the purpose of determining the 
extent of the coal beds in their various localities, 
"are too indefinite to afford grounds for a solution 
approximating in probability to the truth. It is, 
however, a well-assured fact, that for a great many 
centuries to come the supply of coal will be equal 
to the demanll. The most accurate calculations of 
the annual consumption of coal in Great Britain 
and Ireland, affords ait amount of about 15,580,000 
tons : but to arrive at the sum of the gross draught 
from the mines, the quantity exported must be added 
to this. With respect to the extent of the coal 
fieTuJ, it is the opinion of Mr. Taylor, a coal owner 
of much experience, that those of Durham and 
Northumberland are sufficiently stored to meet the 
present supply for a term yet to come of l.»700 
years. I)r. Bucklaild, the distinguished geologist, 
dissents from this calculation as too exaggerated, 
but coincides with Bakf:well in the statement that 
in South Wo\es :fione, ther$ are coal strata which 
will meet the preset annual demand for a future 
period of 2,000 yews. We are therefore free to 
believe that we have' not as yet skimmed the surface 
of our treasured wealth, and we are well assured 
that many of the various uses to which coal is now 
applied are of recent date ; and when it is remem- 
bered that scarcely more than 250 years have gone 
j by pince coal was first used in London, Vve may- 
' hazard a conjecture that one century of the current 
consumption, foreign and domestic, would cover 
that ,of the six centuries and a half which have 
passed away sin^e the discovery of coal. We have 
spoken exoliikively of other vast stores distributed 


in other parte j of England and in Scotland; but 
without even pking these into account, we may 
question, to 8i|sak mildly, the sound judgment, at 
any period of peace, in the imposition of a heavy 
duty on the exportation of this precious mineral, on 
the plea of an apprehended exhaustion of the mines. 

With respect to a natural and abundant supply 
of coal, Britain has been most singularly favored 
among the nations, since so much of the surface of 
the country conceals beneath it* continuous and 
thick beds of this now indispensable fossil — and 
much more valuable is it to us th^t*c3uld have 
been the mines of Peru and Mexico ; for coal, in 
the sole instance of its ministry to the steam engine, 
is an amount of power applicable in some way to 
almost every purpose that human labour can accom- 
plish. It is the possession of coal mines that has 
rendered these kingdoms the mart of the world, as 
dispenctng abroad the richest productions of art and 
industry; and with respect to the apprehended 
failure of these mines of real wealth and substan- 
tial power, it would afford by no means a just con- 
clusion to calculate the future domestic consumption 
as at all likely to increase after a ratio deduced 
from an average of the last twenty years ; since 
each day’s experience brings with its suggestions, 
that as the arts of life advance, they may operate 
to economise the store, and yet forward every de- 
sirabje end. 

A seam or bed of coal ii*a definite stratum, and 
is found to be as regular as any of the other strata 
distributed throughout the coal fields, or indeed as 
much BO fls any of whi^rji the superfices of the globe 
is composed. There are, in many coal countries, 
beds of coal of various qualities and thickness de- 
posited stratum m 2 )er stratum^ and sometimes dif- 
ferent veins of coal formed so near to each other, 
that two or more are worked in the same pit. 
Every stratum of coal (to use a technicality) dtps, 
that is, descends obliquely from the surface, and 
extends in every way as I'ar as the other deposits 
by which it is accompanied ; therefore every seam 
of coal bears its proportion in the formation .of the 
superfices of the earth, and is coeval with the other 
strata with which it is found associated. A bed of 
coal does not always preserve a quality so equal 
near the surface as other deposits of a harder texture. 
Limestone, basaltes, and other less yielding sub- 
stances, retain every distinguishing property even 
to the surface, but it is the character of strata of 
softer composition, when near the surface, to crack, 
crumble, and suffer dissolution into minute particles^ 
which are mixed with the soil, or carried off by 
water. That layer which has been deposited imme- 
diately above it vein of coal is called its roof ; and 
that upon which it is settled is csTlled the pavement ; 
and these deposits preserve, universally, their parel- 
lelism with regard to each other — they coincide in 
the same space and in the same incliued plane. 

Had our remote ancestors even known that stores 
of a substance so valuable were deposited under- 
ground, the inefiiciency of their means, and the 
abundance of fuel which wood and turf afforded 
theip, would have deterred their digging so deep 
into the earth for that with which its suri'ace sup- 
plied them. Even when wood became scarce, after 
a lapse of many centuries from the period of the 
discovery of coal, the manner of working it was 
extremely rude, and the progress and extent of its 
use slow and limited. At the commencement of 
the sixteenth century coal smoke was deemed highly 
prejudicial : and even at the end of it the use of coal 
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tn working iron was scarcely ktiovi*! in Scotland. 
Although the discovery of coal is not very remote« 
yet has the working of it been extremely slow in its 
progress to its present state of perfection ; for it 
was certainly not discovered in the middle of the 
twelfth century, and it was as certainly known at 
the beginning of the thirteenth. The earliest men* 
tloii of coal occurs in the year 1234, when Henry 
111. renewed a charter which his fdther had granted' 
to the inhabitants of Newcastle-upon-Tyne. In 
this instrument he confers upon individuals of the 
community^ilf’whose favor it was conceived, a 
license to dig coals upon payment of one hundred 
pounds a year. By the end of the thirteenth cen- 
tury the value and properties of this fossil were 
becoming so well known that ^ it was frequently 
shipped for distant^ ports. Enseas Silvius, who 
afterwards assumed the purple as Pius II., and vi- 
sited this island about, the middle of the fifteenth 
century, relates- that in Scotland he saw the poor 
begging at the doors of the churches, and the alms 
that they received were pieces of black itonct with 
which they were satisfied. ** This species of stone,” 
he continues, ” irnpregnated with sulphur or some 
other inflammable matter, is burnt instead of wood, 
of which the country is destitute.” It is probable 
that in China coal was known long before it was 
familiar to the Western world. About the middle 
of the thirteenth century, a noble Venetian, in his 
description of China, observes, that throughout the 
province of Cathay certain black stones are dug out 
of the mountains, which, being put in the fire, burn 
like wood, and when once Iptdled contlnne to burn 
for a length of time, insomuch that, being lighted 
in the evening, the fire will burn all nights 

We can have little hesitation in determining the 
discovery of coal to have taken place between the 
middle of the twelfth century and the beginning of 
the thirteenth ; and although it is perhaps six cen- 
turies and a half since this event took pface in Bri- 
tain, yet it is not more than 250 years since it has 
been commonly used as fuel, and even less than that 
time since it has been employed as such in London. 

Coal beds, or strata, lie among those of gravel, 
sand, chalk, clay, &o., which form a great part of 
the surface of the eatth, and have been accidentally 
accumulated during remote ages by the agency of 
moving water, similarly to those accumulations now 
ill process of formation at the mouths of all great 
rivers, and at the bottoms of lakes and seas. When 
these strata had, by long contact and pressure, bera 
consolidated into a kind of indurated crust to the 
earth, this crusig by subsequent convulsions of 
nature, of which innumerable other proofs remain, 
has been in various patts broken %nd heaved up 
above the level or the sea, so as to form the greater 
part of our dry or habitable land, in some parts 
appearing as lofty mountains, in others -as extended 
plains. In some parts, fractures of the crust exhi- 
bit the edges of the various distinct strata, discover- 
able in a given thickness. When a division has 
taken place to any depth, these strata arcfdiscemible 
ranged in order above each other, and it may be 
presumed that at such fractures man' first discovered 
coal and the other mineral products of the earth. 
Before the discovery of co^ mines, or a cheap 
method of working them, wood was generally used 
as fuel in Great Britain, as it is now so generally 
used on the continent. Coal and wood are called 
earbtm, and for their other imnortant Ingredient that 
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kydroffeut vrhiclf, when separated, exists in the form 
of air or gas. ffhe hydrogen is, easily dnym off or 
volatilized from either coal or wood, by heiting in 
a close place, and when caught and preserved, it 
forms the gas now employed to light the sti^ets, &c. 
That parbof coal whicli remains after having been 
Bubjeeted to this process is called coke t and the » 
residue of wood similarly treated is called charcoal; 
both of which substances are almost pure cai^bon, 
but differing in their degrees of compactnesfi. Th^. 
kindred natures of coal and wood al-e not surprising, 
when it is known that much of our cokl is trans- 
forjB^d wood ; many coal mines being evidently tM 
remains of antediluvian forests swept together in the 
course of great and progressive terrestrial changes, 
and afterwards consolidated to the state now seen. 
This fact is so well known that it is scarcely neces- 
*6ary to allude to It here $ and it is moreover incon- 
trovertible since the species of the plants and trees 
which formed these beds are very commonly disco- 
vered in various stages of their chemical change, 
frequently mixed with the remains of animals which 
inhabited the earth at the same time. Ireland is 
naturally ill supplied with this kind of fuel, although 
coal is there in prdbess of formation, but before the ^ 
change be matured, a long series of centuries must 
work incalculable revolutions on the surface of the 
earth. We allude to the peat bogs, for peat is 
only awaiting the final elaborations of natural cne- 
mistry. n (To be continued,) « 


Sculpturing in Wood . — ^The follo^ng ajicount of 
a new process foir sculpturing in wood, invented by 
Messrs. Frantz and Graenaker, is translated from 
£e Fanal, 

In this process, by means of which bas-reliefs, 
and large and small objects, are accuratelv sculps 
tured, and for the application of which M. Grae-, 
naker already possesses models which admit of 
his undertaking extensive works, the wood em- 
ployed is burnt or converted into charcoal. This 
effect is obtained by meanl* of a strong pressure ; 
for which a lever is used for multiplying the power 
five times, the action of which lasts about twenty 
seconds, and by an iron mouli'l made red hot. The 
layer of charcoal formed ought not td'be more than 
from two to three millimetres, and should easily sepa- 
rate on the application of a , brush. The wood ought 
previously to be steeped in water, and the burning 
mould should act intermittingly, in order to allow 
the steam which is formed to escape, the expansion 
of which might remove some pieces of the woed*lnd 
injure the work. After burning for twenty seconds, 
the wood is removed from the pressure, and thrown 
into water,«to stop the burning of the charcoal, and 
to facilitate its dispersion on the application of the 
brush. By repeating the operation as many times 
as the depth of the mqsild requires, a figure in 
relief is obtained, whi%h re-prodimes /be impression 
of the original model with ajjpuracy and neatness. 
The operation becomes more easy in proportion to 
the spuiiginess of the wood $ consequently the com- 
monest woods are -best adapted for sculpturing 
objects by this process. Theiir durability is also 
very considerably increased, and the appearance Of 
the sculptures produced in this manner from the 
poplar or from the chestnut tree, hears a stinqg re- 
semblance to the wood of an old walnut tree, ana * 
the effect is very pleasing. A gold medal has 
been awarded to Messrs. Graenaker and Frantz. 
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MR. CROSSE’S GALVANIC EitPERIMENTS. 

Many of our rejiders arc doubtlei aware that two 
or three years since, a strong commotion was oc- 
casioned in the scientific world, by an account that 
Mr. Crosse had succeeded in producing animal life, 
by his long-continued and powerful galvanic ex- 
periments. Although there appears but little doubt 
that the utmost which the power ’employed accom- 
plished, was nothing but the development of some 
Tital geym^^which existed previously in the sub- 
stances empK^ed, yet the experiments are so 
curious, and independent of this particular result, 
show so admirable a method of making, by means 
of galvanic agency, various mineral products, as 
Mr. Crosse is in the constant habit of doing by 
means of the same apparatus, that we imagine the 
insertion of Mr. Crosse’s own account of his ex- 
periments cannot fail to gratify numbers of our 
readers. The following is therefore abridged from 
u letter sent some time since to the Electrical 
Society of London : — 

In the course of my endeavours to form artificiul 
minerals by a long-continued electric action on 
fluids, holding in solution such substances as were 
necessary to my purpose, I had recourse to every 
variety of contrivance which 1 could think of, so 
that, on the one hand, 1 might be enabled to keep 
up a never-failing ele^rical cmi rent of greater or < 
less intensity, or quantity, or both, as the case 
seemed to require ; and, on the other hand, that 
the solutions made use of, should be' exposed to the 
electric action in the best calculated to 

effect the object in view. Amongst other con- 
trivances, I constructed a wooden frame, of about 
two feet in height, consisting of four legs proceed- 
ing from a shelf at the bottom supporting another 
at the top, and containing a third in the middle, 
(Mcen in section in Fig. 1.) Each of these shelves 
was about seven inches square. The upper one 
was pierced with an aperture, in which was fixed a 
funnel of Wedgewood ware, within which rested a 
quart basin on a circular piece of mahogany placed 
within the funnel. When this basin was filled 
with a fluid, a strip of flannel wetted with the same, 
was suspended over the edge of the basin and in- 
side the funnel, whicii acting as a syphon, conveyed 
the fluid out of the basin, through the funnel, in 
successive drops. The middle shelf of the frame 
was likewise pierced with an aperture, in which was 
fixed a smaller funnel of glass, which supported a 
piece of somewhat porous red oxide of iron from 
Vesuvius, immediately under the dropping of the 
upper funnel. This stone was kept^constantly elec- 
trified by means two platina wires on either side 
of it, connected with the poles of a Voltaic battery 
of nineteen pairs of five-inch zinc and copper single 
plates, in two porcelain troughs, the cells of which 
were filled at first with water and 1 -500th part of 
hydrochloric acid, but afterwards with water alone. 

1 may here state, that in all my subsequent experi- 
ments relative to these insects, 1 filled the cells of 
the batteries employed with nothing but common 
water. The lower shelf merely supported a^wide- 
mouthed bottle, to receive the drops as they fell 
from the second funnel. When the basin was, 
nearly emptied, the fluid was poured back again 
from the bottle below into the basin above, without 
disturbing the position of the stone. It was by 
mere chance that 1 selected this volcanic substance, 
choosing it from its partial porosity ; nor do 1 be- 
lieve that ft had the slightest effect in the production 


of the insects to he described. The fluid with which 
1 filled the baCin was made as follows * — ^ , 

** 1 reduced a piece of black flint to powder, having . 
first exposed it to a red ‘heat and quenched it in 
water to make it friable. Of this powder 1 took 
two ounces, and mixed them intensely with six 
ounces of carbonate of potassa, exposed them to d 
strong heat for fifteen minutes in a black lead cru- 
cible in an air furnace, and then poured the fused 
compound on an iron plate, reduced it ^o pow/:;r 
while still warm, poured boiling watt;'* on it, and 
kept it boiling for some minutes in a saud bath. 
ThV; greater part of the soluble glass thus fused 
was taken up by the water, together with a portion 
of alumina from the crucible. I should have itsed 
one of silver, but had none sufficiently large. To a 
portion of the silicate of potassa lhv>^ fused, 1 added 
some boiling water to dilute it, and then slowly 
added hydrochloric acid to supersaturation. A 
strange remark was made on this part of the ex- 
periment at the meeting of the British Association 
at Liverpool, it being then gravely stated, that it 
was impossible to add an acid to a silicate of potassa 
without precipitating the silica ! This, of course, 
must be the case, unless the solution be diluted with* 
water. My object in subjecting this fluid to a long- 
continued electric action through the intervention 
of a porous stone, was to form, if possible, > 

of silica at one of the poles of the battery, but I 
failed in acefimplishing this by those means. On 
the fourteenth' day from the comme:;)cement of the 
experiment, 1 observed, through a lens, a' lew small 
whitish excrescences or nipples projecting from 
about the middle of the <clectrified stone, and nearly 
under the dropping of the fluid above. On the 
eighteenth day these projections enlarged, and seven 
or eight filaments, e^qch of them longer than the 
excrescence from which it grew, made their appeut - 
ance on each of the nipples. On the twenty-second 
day these appearances were more elevated and dis- 
tinct, and on the twenty-Ciixlh day each figure a.:i- 
sumed the form of a perfect insect, standing erect 
on a few bristles which formed its tail. Till this 
period 1 had no notion that these appearances were 
any other than an incipient iSineral formation ; but 
it was not until the twenty-eighth day, when 1 
plainly perceived these little creiitures move their 
legs that 1 felt any surprise, and I must own that 
when this took place, I was not a little astonished. 

1 endeavoured to detach with the point of a needle, 
one or two of them from its position on thc^.siouc, 
but they immediately died, and 1 was obliged to 
wait patiently for a few days longer, when they 
separated themselves from the stone, and moved 
aoout at pleasure, although they had been for some 
time after their birth apparently averse to motion. 
In the course of a few weeks about a hundred of 
them made their appearance oi^ th9 stone. 1 ob- 
served that at first cfich of them ftked itself for a 
considerable time in one spe^, appearing, as far as 
1 could judge, to feed by suction ; but when a ray 
of light from the sun was directed upon it, it seemed 
disturbed, and removed itself to the shaded part of 
the stone. Out of about a hundred insects, not 
above five or six were born on the south side of the 
, stone. I examined some of them with the micro- 
scope, and observed that the smaller ones app’eareJ . 
to have only six legs, but the larger ones eight. It 
seems that they are of the genus Aoartts^ but of a 
species not hitherto observed. 1 have had tluve 
separate formations of similar iasesets at dittVrent 
times, from fresh portions of the same llu'ul, v’-nli 
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the sanoi^ apparatus. As I considered the result of 
this experiment rather extraordinary, 1 made some 
of my friends acquainted, with it, amongst whom 
were sogie highly scientific gentlemen, and they 
plainly perceived the insect in various states. 

** I have never ventured an opinion as to the cause 
^ of their birth, and for a very good reason — I was un- 
able to form one. The most simple solution of the 
problem ^which occurred to me, was, that they arose 
fl^rn^ova deposlte/1 by insects floating in the atmos- 
phere, and that they might possibly be hatched by 
tl^ electric action. Still 1 could not imagine that 
an ovum could shoot out fllaments, and that tflose 
Aliments would become bristles ; and moreover, I 
could not detect, on the closest examination, any 
remains of a shell. Again, we have no right to 
assume that Skictric action is necessary to vitality, ^ 
until such fact s)}all have been most distinctly 
proved. I next imagined, as others have done, 
that they might have originated from the water, 
and consequently made a close examination of 
several hundred vessels, fllled with the same water 
as that which held in solution the silicate of potassa, 
in the same room, which vessqfs constituted the 

* cells of a large Voltaic battery, used without acid. 
Ill none of these vessels could I perceive the trace 
of an insect of that description. 1 likewise closely 

* eXiAnined the crevices and most dusty parts of the 
room wi|h no better success. In the course of < 
some months, indeed, these insects **80 increased, 
that when they were strong enough *to leave their 
moistenfid birth-place, they issued out in different 
directions, 1 suppose, in quest of food ; but they 
generally huddled togelheiP under a card or piece of 
paper in their neighbourhood, as if to avoid light 
and disturbance. In the course of my experiments 
upon other matters, I flllec^ a glass basin with a 
concentrated solution of silicate of potassa without 
acid, in the middle of which I placed a piece of 
brick, used in this neighbourhood for domestic pur- 
poses, and consisting mostly of silica. Two wires 
of platina connected either end of the brick with 
the poles of a Voltaic battery of sixty-three pairs 
of plates, each abogt two inches square. After 
many months# action, silica in a gelatinous state 
formed in some quantity round the bottom of the 
brick, and as the solution evaporated, I replaced it 
by fresh additions, so that the outside of the glass 
basin being constantly wet by repeated overflowings, 
was, of course, constantly electrifled. On this out- 
sidh, well as on the edge of the fluid within, I 
one day perceived the well-known whitish excres- 
cence with its projecting filaments. In the course 
of time they increased in number, and^s they suc- 
cessively burst into 4ife, the whole table on which 
the apparatus stood, at last was covered with simi- 
lar insects, which hid jhemselves wherever they 
could find a ^eltgr. Some ^f them were of difler- 
ent sizes, there being a considerable difference in 
this respect betweeft the larger and smaller ; and 
they were plainly perceptible to the naked eye as 
they nimbly crawled from one spot to another, I 
closely examined the table with a lens, but could 
perceive no such excrescence as that which marks 
their incipient state, on any part of it. While these 
effects were taking place in my electrical room, si* 

•*milltr formations were making their appearance in 
another room, distant from the former. 1 had here 
placed on a table three Voltaic batteries uncon- 
nected with each other. The first consisted, of 
twenty pain t)f \wo-inch plates, between the poles 
(If whicli 1 placed a glass cylinder filled with a 


concentrated solution of silicate of potassa, iu 
which was susplended a piece of clay slate by two 
platina wires Connected wUh either pole of the 
battery. A piece of paper was placed on the top of 
the cylinder to keep out the dust. After many 
months’ action, gelatinous silica in various forms 
was electrically attracted to the slate, which it 
coated in rather a singular manner, unnecessary 
here to describe. ' In the course of time I observed 
similar insects in their incipient state forming 
around the edge of the fiuid within the which, 
when perfect, crawled about the 4nher surface of 
the paper with great activity. The second battery 
consisted of twenty pairs of cylinders, each equal 
to a four-inch plate. Between the poles of this I 
interposed a series of seven glass cylinders, filled 
with the following concentrated solutions : — 1. Ni- 
trate of copper : 2. Sub-carbonate of potassa : 
3. Sulp/iate of copper : 4. Green sulphate of iron : 
5. Sulphate of zinc : 6. Water acidified with a 
^minute portion of hydrochloric acid : 7. Water 
poured ou powdered metallic arsenic, resting on a 
copper cup, connected with the positive pole of the 
battery. All these cylinders were electrically united 
together by arcs of sheet copper, so that the 
same electric current passed through the whole of 
them. 

After many months’ action, and consequent for- 
mation of certain crystallij^e matters, which it is 
not my object hei‘e to notice, I observed similar ex- 
crescences with those before described at the edge 
of the fluid in every one uf the cylinders, excepting 
the two which contuiite.i the carbonate of potassa, 
and the metallic arsenic ; and in due time a host of 
insects made their appearance. It was curious to 
observe the crystallised nitrate and sulphate of 
copper, whicli formed by slow evaporation at the 
edge of the respective solutions, dotted here and 
there with these hairy excrescences. At the foot 
of each of the cylinders 1 had placed a paper ticket 
upon the table, and on lifting them up I found a 
litrie colony uf insects under each, but no appear- 
ance whatever of their having been born under their 
respective pa|)ers, or on any jiart of the table. The 
third battery consisted of twenty pail’s of cylinders, 
each equal to a three-inch plate. Between the poles 
of this i interposed likewise a series of six glass 
cylinders, fllled with various solutions, in only one 
of wnich I obtained the insect. This contained a 
concentrated solution of silicate of potassa. A 
bent iron wire, one-fifth of an inch in diameter, in 
the form of an inverted syphon, was plunged some 
inches into this solution, and coffnected it with the 
positive pole, whilst a small coil of fine silver wire 
joined it with tne negative. Thi^ instrument is re- 
presented in Fig. 2. 

** I have obtained the insects on a bare platina wire 
plunged into fluo-silicic acid, one inch belova the 
surface of the fluid at the negative pole of a small 
battery of two-inch plates in cells filled with water. 
This is a ^omewhat singular fluid for these insects 
to breed in, who seem to have a flinty taste, although 
they are by no means confined to silicious fluids. 
Thi^ fluo-silicic acid was procured from London 
some time since, and consequently made of London 
water ; so that the idea of their being natives of 
the Broomfield water is quite set aside by this re- 
sult. The apparatus was arranged as follows :~— 
Fig. 3, a glass basin (a pint one) partly filled with 
fluo-silicic acid to the level A. B, a small porous 
pan, made of the same materials as a garden pot, 
partly filled with the same acid to the l^vel B, with 
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an earthen cover» C, placed upon It, to keep out 
the light, dust, &c. B, a platina inre connected 
v'ith the positive pole of the battery/ with the other 
end plunged into the acid in the pan, and twisted 
round a piece of common quartz ; on which quartz, 
after many months' action, are forming singularly 
beautiful and perfectly-formed crystals of a trans- 
parent substance, not yet analyzed^ as they are still 
growing. These crystals are of the modification 
of the cube, and are of twelve or fourteen sides. 
The platina ^re passes under the cover of the pan. 

a platina wii^ connected with the negative pole 
of the same battery, with «the other end dipping 
into the basin, an inch or two below the fluid; and, 
as well as the other, twisted round a piece of quartz. 
By this arrangement it is evident that the electric 
fluid enters the porous pan by the wire D, perco- 
lates the pan, and passes out by the wire E. It is 
now upwards of six or eight months (1 cannot at 
this moment put my hand on the memorandum of 
the date) since this apparatus has been in action, , 
and though 1 have occasionally lifted out the wire4 
to examine them by a lens, yet it was not till the 
other day that I perceived any Insect, and there 
are now three of the same insects, in their incipient 
state, appealing on the naked platina wire at the 
bottom of the quartz m Me fflass dasin at the nega- 
tive pale, These insects are very perceptible and 
may be represented thus : (magnified,) Fig. 4, A, 
the platina wire ; B, tne quartz ; C, tlie incipient 
insects. It should be observed that the glass basin. 
Fig. 3, has always been loosely covered |vith paper. 
The incipient appearance of the insect has already 
been described. The filaments which project are 
in course of time seen to move, before the per- 
fect insect detaches itself from its birth-place. 
Fig. 5, shows the insects in their various states, 
magnified.'’ 


FOSSIL INFUSORIA. 

To the Editor, 

Sir. — Having seen the accounts in various period- 
icals of the fossil infusoria discovered by Professor 
Ebrenberg, 1 procured some of the Bcrg-mehl of 
Sweden, and was very much delighted at viewing, 
under the microscope, the different shells of which 
it is composed. 1 gave a slider, containing some of 
it in Canada balsam, to a particular friend, who is 
a great lover of the microscope, and he shortly 
after informed me that he had seen a shell, (similar 
to the large kind found in the Berg-mehl,) in some 
water which he had taken from the spring ditch from 
which the town is supplied with fresh water ; he 
followed up his investigation, and discovered two 
or three more of the same kind of shells. We 
thought at first that as the water flowed from the 
chalk mills in the neighbourhood, the shells were 
from that deposit, but further examination of the 
mud taken from the bottom of the ditch enabled us 
to find a great variety of the shells, containing the 
living animals, some of them being rather active, 
but the generality of them are sluggish and. very 
slow in their movements. 

I have at present several kinds preserved in 
Canada balsam, and very beautiful objects they are. 
If you feel interested in these minute beauties of 
creation, I shall feel pleasure in sending you 
specimens, and if you think any notice of them 
worthy a place in .your valuable magazine, it pro- 
bably may the means of drawing more attention 


to these interesting little creatures, as I h&ve no 
doubt but ther^ are some species of them jn every 
brook ; although different localities may have pecu- 
liar kinds, and I sincerely wish every lover of the 
microscope may derive as much pleasure from their 
examination as 1 have done. 

Hull, February 26. 1841. ROBERT HARRISON. * 

The accompanying is a sketch of some of them. 

A appears to be identical with one found in the 
Berg-mehl, but we have them alive in plenty.^ £9 
abundant. C, rather scarce. D, abuqdant alive. 
£, several. F, alive but not so plentiful as D. G, 
abusdant, a as seen on its edge, b laid flat. H, 
same as in Berg-mehl. 1 , alive in abundance, and 
very active. K, very minute, and not many of thdm 
found as yet. This will, perhaps, serve to give you 
some idea of the kind of shells we possess. — For the 
' figures see front page. 

ON THE PROBABLE DURATION OF THE 
PRESENT SUPPLY OP COAL. 

(IResumed from page 392, and concluded,) 
Perhaps the simplest method of discovering the 
respective powers' of the ordinary descriptions of < 
fuel, is by testing them with ice ; thus — 

lib of good coal liquifies of ice . . 90 lbs. 


coke 95 

wood charcoal .... 94 
• wood *o 2 

peat . 19 

hydrogen gas .... 3il0 


The qualities of coal depend upon its proportions 
of the common components carbon, hydrogen, and 
earthy impurities totally incombustible. While 
some kinds of coal contain nearly one-third of their 
weight of hydrogen, others do not possess a fiftieth ; 
but almost every quality is more or less valuable, 
for some among the many purposes to which it is 
now applicable. The kinds of coal containing the 
greatest proportion of hydrogen, are those most 
preferred for fuel in private houses, since they burn 
with a bright and cheerful flame. Some of the 
Welsh and Scotch coal will only burn when in large 
heaps, or mixed with more infiammal^le coal ; their 
proportion of hydrogen being so small that they are 
consumed almost without flame; hence the term 
blinds as applied to some* of the Scotch coal. 
When flaming coal is burned where a sufficiency of 
oxygen cannot pass through, or enter above the fire, 
to combine with and consume the hydrogen as fast 
as it rises, a dense smoke is given out, cons'isting 
of hydrogen and carbon. The property of emitting 
little smoke gives value to the Welsh coal for the 
usd of brewt;;ries and manufactories in crowded dis- 
tricts, where smoke would be a nuisance. 

Although London now derives a partial supply of 
coal from other sources, tXe principal demand is still 
made upon the great northern ^stof'es, and it is 
highly probable that as railroads multiply, this de- 
mand will be increased. But, besides these valu» 
able and extensive strata, Cumberland abounds with 
coal ; it is also extensively wrought in Staffordshire, 
Derbyshire, Lancashire, Yorkshire, Leicestershire, 
Warwickshire, South Wales, &c. ; and in Scotland 
it is found in the Lothians, Lanarkshire, Renfrew- 
'shire, Ayrshire, and other counties ; but in Irelands, 
it is both deficient in quantity and inferior in quality 
to that of Great Britain. 

When it is remembered that a number of people, 
to an amount approaching 200 , 000 , ,,are employed 
in this trade, and that this trade in so 'many of 
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bearings'* contributes so much to the prosperity of 
this codnkyi It cannot but present a subject of in- 
/ tense interest to every one .of its reflecting inhabi- 
tants. Frem the evidence of Mr.Buddlei of Wallsend, 
offered to a committee of the House of Lords, we 
ignake the following extract, which shows the number 
of persons employed in the northern coal district. 

1 hold a paper in my hand stating the number 

* o^eople«employed in the coal trade in each depart- 
mrat# 1 would b^ to observe that the returns 
from the Tyne are official documents; from the 
Wear I have no returns, but it is by an approximate 
calculation. The number of persons employed %n- 
dei^round on the Tyne is, men, 4,937 ; boys, 
3,554 ; together, 8,491 : aboveground, men, 2,745; 
boys, nS; to(al, 3,463 : making the total employed 
in and about iSie mines 11,954, which in round 
numbers 1 call 12,(100| because 1 am very sure that 
there were some omissions in the returns. On the 
river Wear I conceive that there are 9,000 employed; 
making 21,000 employed in digging the coal, and 
delivering it to the ships on the two rivers. From 
the best calculations tliat 1 have been able to make, 
it would appear that, averaging tjie coasting vessels 

* that carry coals at the size of 220 London chaldrons 
each vessel, there would be 1,400 vessels, which 
^ would require 15,000 seamen and boys. 1 have 

* mu3e a summary. There are, seamen, 15,000 ; 
pitmen, and above ground people en^loyed at the 
collieries, 21,000; keelmen, coal boatmen, casters 
and trimmers,^ 2, 000 ; making the tolal number em- 
ployed m what 1 call the northern coal trade, 38,000. 
In London, whippers, lightermen, &c., 5,000 ; 
factors, agents, &c., on tUb Coal Exchange, 2,500; 
being 7,500 in London— in all, making the grand 
total in the north country and London departments 
fif the trade, 45,500. This, 9 of course, does not in- 
clude the persons employed at the outports in dis- 
charging the ships there.” 

We have no means of arriving at anything like 
lin exact estimate of the number of persons em- 
ployed in the other branches of the coal trade, but 
if we consider the above proportions with regard to 
the probable estimij^e of the entire consumption, 
the total mubtfall somewhere between 150,000 and 
180,000. 

Regarding the probable duration of the current 
supply, a report was some yews ago laid before a 
committee of the House of Ldrds by Mr. Taylor, 
already mentioned. It is therein stated that the 
coal* fields of Durham and Northumberland have 
consisted of 837 square miles, 105 of which have 
been worked, leaving yet available, in this district 
alone, 732 square miles. This gentleqian estiipates 
the workable coal strata at an average thickness of 
twelve feet, according to which calculation the con- 
tents of one square mih| will be 12,390,000 tons, 
and of 732 ||guaie miles, 9|^69,480,000 tons. For 
small coal, under ground casualties, such as dykes, 
&c., deduct one-tmrd— 

9.069.480.000 

3.023.160.000 

6.046.320.000 

and this remainder, continues the same report. 
** js adequate to supply the current annual draugjii 
from Newcastle, Sunderland, Blyth, Stockton, &c. 
of 3,500,000 tons for a period of 1,727 ye^s.’ 
With respect to Wales, the stores of coal and iron- 
stone deposited there are as yet unopened^. It 
has been jStdtea that the Welsh ^oal-fields extend 
^over 1,200 square miles, and that there are 23 beds 


if workable coil, having an average thickness of 
15 feet. Each acre will yield 100,000 tons, being 
at the rate of 65|000,000 tons per square-mile. If 
from this we deduct one-half for waste, and the 
minor extent of the upper beds, this will afford a 
iupply of coal equal to 32,000,000 tons per square 
mile. Let it be conceded that 5,000,000 equal one- 
.hird of the total consumption in England, and each 
iquare mile of the Welsh coal field will meet a 
proportionable consumption, of a hundred years; 
and as there are from 1,000 to 1,200 square miles 
in this coal district, it would supply England with 
coal for 2,000 years after all our English coal-mines 
were exhausted. It is, therefore, absurd to ground 
restriction to this trade on the plea of an appre- 
hended exhaustion of the supply. 

Much of the high price of fuel in London is com- 
monly, but erroneously, attributed to what is called 
the norfiiern ” coal monopoly,” although for ex- 
clusive dealing in coal there is neither law nor rea- 
son, and this high price will, upon inquiry, be found 
» be an accumulation of imposts. Instead of the 
business of coal-mining being, generally speaking, 
an advantageous one, it is distinctly the reverse. 
Sometimes, indeed, large fortunes, under certain 
circumstances, have been realized by individuals and 
companies, but these are rare instances. The opening 
of a mine is a most expensive and hazardous under- 
taking, and one even of uncertain results, for col- 
lieries are exposed to accidents against which no 
caution can avail. The chances of explosion are 
now, it is^true, diminished, since the introduction 
of Sir H. Davy’s lampv but for which many work- 
ings must have been abandoned ; but explosions are 
not the only dangers to be apprehended, for mines 
are liable to be destroyed by inundations from old 
workings — irruptions of water through fissures 
which cannot be guarded against, because they are 
rarely to be discovered. In Mr. Buddie’s first re- 
port to the House of Lords, to the question, ** What 
have the coal-owners on the Tyne and Wear gene- 
rally made on the capital employed ?” he replied, 
** By no means ten per cent, at simple interest, 
without allowing any extra interest for the redemp- 
tion of capital.” 


VARNISH. 

(Omitted in previous Papers.J 

The varnish of Watin,for gilded ar/te/eff.— Gum 
lac, in grain, 125 parts ; gamboge, 125 ; dragon’s 
blood, 125 ; annotto, 125 ; saffron, 32. Each resin 
must be dissolved in 1000 partt^ by measure, of al- 
cohol of 90 per cent. ; two separate tinctures must 
be made with* the dragon’s blqpd and annotto, in 
1000 parts of such alcohol ; and a proper pro- 
portion of each should be added to the varnish, ac- 
cording to the shade of golden color w^anted. 

For fixing engravings or lithographs upon wood, 
a varnish called mordant is used in France, which 
differs from others chiefly in containing more Venice 
turpentine, to make it sticky; it consists of sandarach, 
250 parts ; mastic in tears, 64 ; rosin, 125 ; Venice 
tu^entine, 250 ; alcohol, 1000 parts by measure. 

Milk of wax, is a valuable varnish, which may 
be prepared as follows -Melt in a porcelain cap- 
sule a certain quantity of white wax, and add to it, 
while in fusion, an equal quantity of spirit of wine| 
of sp. gr. 0'830; stir the mixture, and pour it upon 
a large porphyry slab. The granular mass is to be 
converted into a paste by the>muller, with the ad- 
dition, from time to time of a littl^ alcohol ; and 
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as soon as it appears to be smooth ani homogeneous, 
water is to be introduced in smalr quantities suc- 
cessively, to the amount of four tim<^ the weight of 
the wax. This emulsion is to be then passed through 
canvas, in order to separate such particles as may 
be imperfectly incorporated. 

The milk of wax^ thus prepared, may be spread 
with a smooth brush upon the surface of a painting, 
allowed to dry, and then fused by passing a hot iron 
(salamander) over its surface. When cold, it is to 
be rubbe(|,with a linen cloth to bring out the lustre. 
It is to the uncbrqgeable quality of an encaustic of 
this nature, that the ancient paintings upon the 
walls of Herculaneum and Pompeii owe their fresh- 
ness at the present day.- 

Black japaUf is made by putting into the set-pot 
48 pounds of Naples, or any other of the foreign 
asphaltums, (except the Egyptian.) As soon as it 
is melted, pour in 10 gallons of raw linseed oil; 
keep a moderate fire, and fuse 8 pounds of dark 
gum auim4 in the gum-pot ; mix it with 2 gallons 
of hot oU, and pour it into the set-pot. Afterwards^’* 
fuse 10 pounds of dark or sea amber in the 10 gallon 
iron pot ; keep stirring it while fusing ; and when- 
ever it ajipears to be overheated, and rising too 
high in the pot, lift it from the fire for a few 
minutes. When it appears completely fused, mix 
in 2 gallons of hot oil, and pour the mixture into 
the set-pot ; continue ^the boiling for 3 hours 
longer, and during that time introduce the same 
quantity of driers as before directed : draw out the 
fire, and let it remain until morning ; tben boil it 
until it rolls hard, as befove directed : leave it to 
cool, and afterwards mix with turpentine. 

Best Brunswick Black* — In an iron pot, over a 
slow fire, boil 45 pounds of foreign asphaltum, for 
at least 6 hours ; and during the same time boil in 
another iron pot 6 gallons of oil which has been pre- 
\1ou8ly boiled. During the boiling of the 6 gallons, 
introduce 6 pounds of litharge gradually, and boil 
until it feels stringy between the fingers ; then ladle 
or pour it into the pot containing the boiling as- 
phiiltum. Let the mixture boil until, upon trial, 
it will roll into hard pills ; then let it cool, and mix 
it with 25 gallons of turpentine, or until it is of a 
proper consistence. 

Iron-work Black* — Put 48 pounds of foreign as- 
plialtum into an iron pot, and boil for 4 hours. 
During the first 2 hours, introduce 7 pounds of 
litharge, 3 pounds of dried copperas, and 10 gal- 
lons of boiled oil ; add 1 eight-pound run of dark 
gum, with 2 gallons of hot oil. After pouring the 
oil and gum, contiifiie the boiling 2 hours, or until 
it will roll into hard pills like japan. When cool, 
thin it off with 30 gallons of turpentine, or until it is 
of a proper consistence. This varnish is intended 
for blacking the iron-work of coaches and other 
carriages, &c. 

A Cheap Brunswick Black* — ^Fut 28 pounds of 
comfnon black pitch, and 28 pounds of common 
asphaltum made from gas tar, into an ii[on pot ; 
boil both for 8 or 10 hours, which will evaporate 
the gas and moisture ; let it stand all night, and 
early next morning, as soon as it boils, put in 8 gal- 
lons of boiled oil ; then introduce, gradually, 10 
pounds of red lead, and 10 pounds of litharge, and 
boil for 3 hours, or until it will roll very hard. 
When ready for* mixing, introduce 20 gallons of 
turpentine, or more, until of a proper consistence. 
This is intended for engineers, founders, iron- 
mongers, &c. ; it will dry in half an hour, or less, 
if properly bblled. 


Axioms observed in the Making qf Copql Far- 
niithes * — ^The iC-ore minutely the gum is^run, or 
fused, the greater the quantity, and the stronger ■ 
the produce. The more regular and longei; the boil- 
ing of the oil and gum together is continued, the 
more fluid or free the varnish will extend on what- 
ever it is applied to. When the mixture of oil and 
gum is too suddenly brought to string by too strong 
a heat, the varnish requires more than its just pro- 
portion of turpentine to thin it, whereby its oil^.anC 
gummy quality is reduced, which render^ it less du- 
rable; neither will it flow so well in laying oq*, 
The greater proportion of oil there is used in var- 
nishes, the less they are liable to crack, because the 
tougher and softer they are. By increasing the 
proportion of gum in varnishes, the thicker will be 
the stratum, the firmer they will sefac^lid, and the 
quicker they will dry. When varnishes are quite 
new made, and must be sent out for use before they 
are of sufficient age, they must always be left thicker 
than if they were to be kept the proper time. Var- 
nish made from African copal alone possesses the 
most elasticity and transparency. Too much driers 
in varnish render h: opaque and unfit for delicate 
colors. Copperas does not combine with vaniish, • 
but only hardens it. Sugar of lead does not combine 
with varnish. Turpentine improves by age ; and 
varnish by being kept in a warm place. All cdpal * 
• or oil varnishes require age before they are used. 

Concluding 'Observations . — All body v*^aniishes 
are intended atfd ought to have 1^- U)%\ of gum to 
each gallon of varnish, when the varnish is Araiiied 
off, and cold; but as the thinning up, or quantity 
of turpentine required to bring it to its proper con- 
sistence, depends very much upon the degree of 
boiling the varnish has undergone, tlierefore, when 
the gum and oil are vi;ry strongly boiled together, 
a pot of 20 gallons will require perhaps 3 gallons* 
above the regular proportionate quantity ; and if 
mixing the turpentine is commenced too soon, and 
the pot not sufficiently cool, there will be frequently* 
above a gallon and a half of turpentine lost by 
evaporation. 

All carriage, wainscot, and mahogany varnish 
ought to have fully 1 pound of gum foiveach gallon, 
wdien strained and cold ; and should one pot require 
more than its proportion of turpentine, the follow- 
ing pot can easily be left not quite strongly boiled ; 
then it will require l^ss turpentine to thin it up. 

Gold sizes, whether pale or dark, ought to have 
fully half a pound of good gum copal to each«gifl- 
lon, when it is finished ; and the best black japan, 
to have half a pound of good gum, or upwards, 
besides the (quantity of asphaltum. 

FIREWORKS. 

(Resumed from page 234, and^on^uded*) 

Gerbes * — This is a Species of firework which, 
from a cylindrical case, throws flp a luminous and 
sparkling jet of fire, which from its partial resem- 
blance of a water- spout, the French have given the 
appellation of gerbe. 

Gerbes consist of a strong cylindrical case, made 
of thick paper or paste-board, and filled with 
Jt^lliant composition, and sometimes with stars or 
balls placed at small distances, so that the comflo- ^ 
sition and balls are introduced alternately ; imme- 
diately below each ball is placed a little grained 
powder. This last kind of gerbes are more properly 
called Roman caudles. Gerbes are i^nmtiimes made 
wholly cylindrical, and sometimes a 
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narrow neck ; the reasons for mak^g them with a 
neck are deifuced from rather philosophical consi- 
derations : when fired they exert great force on all 
parts 0 $ the case, especially at the month, from 
which it proceeds with great velocity ; the reasons 
, therefore deduced for making them with a long neck 
are — ^first, that the particl(*s of iron, which enter 
into their composition, will have more time to be 
heated, 4>y meeting with greater resistance in getting 
^ut ithan witli a «hort neck, which would be burnt 
too wide hlbfore the charge be consumed, and spoil 
the effect ; secondly, that with long necks tbe^tars 
will be thrown to a greater height, and will not 
fail before they are spent or spread too much ; but 
when made to perfection, will rise and spread in 
such a manier as to represent pretty exactly the 
form of a whdkt-sheaf. * 

The diameter ofi gerbes is generally estimated by 
the weight of a leaden ball, which the case is capable 
of receiving ; thus we say, gerbes of eight ounces, 
of one pound, &c. Their length from the bottom 
to the top of the neck should be about six diameters, 
the neck being about one-sixth diameter, and three- 
fourths diameter long. They ares filled in two ways, 

^ acaording as they have a neck, or are wholly 
cylindrical ; the cases of the latter kind are closed 
below, and are filled like those of serpents, but the 
' composition must be put in by small quantities, and ^ 
rammed* very hard ; cases with necks^are filled from 
the bottom, but you must be carqful, before you 
commence riming, to plug up the aperture of the 
neck with a piece of wood fitted to its diameter, for 
if this is not done, the composition will fall into the 
neck, and leave a vacancy in the case, which will 
cause it to burst as soon as the fire arrives at that 
part of it. 

^ You must observe too, tlAt the first ramming or 
two be of some weaker composition than the body 
of the case. When filled the plug must be removed, 
and the neck filled with some slow charge, and 
happed with touch papdl* ; a foot of wood is after- 
wards to be fixed to the gerbe and well secured, 
either by a cylinder fixed to the outside of the case, 
or by having in it a Jiole, into which the case may 
be inserted ;* when either of these methods is 
employed, the foot must be firmly attached. 

Sometimes sparks *are introduced during the 
filling of the cases, but in this case special care 
must be taken that they are not broken by hard 
ramming ; their number should be regulated by the 
size aof the case, and when carefully used, they 
produce a pleasing effect, but they are most adapted 
to such gerbes as are wholly cylindrical. 

The following method of finding <he intoiior 
diameter of gerbes is^enerally employed : supposing 
the exterior diameter of the case at bottom, which 
is usually made somewhn^ larger tlian the top, to be 
four inches, Qientby taking tro-fourths for the sides 
of the case, there >gill remain two inches for the 
bore, which will be a tolerable good size, and from 
the rules given for the height the same will be about 
24 inches to the top of the neck. 

In ramming large gerbes an external mould will 
not be requisite, the cases being sufficiently strong 
to support themselves. 

^ Gerbes , — ^These are frequently called whitfi 

* fountains ; they differ but little, when used as gerbes, 
from the foregoing ; they are made of four, eight, 
or twelve ounce cases, of any length, pasted and 
made very strong ; before they are filled, drive in 
about one diameter of their orifice high some good 
Aifl* clay;, and when the case is filled, bore through 


;he centre of the clay to the composition a vent- 
hole of common proportion, which must be primed 
and capped as oefore. 

These cases are sometimes filled with Chinese 
fire ; in this case the clay must not be used, but 
filled the same as cylindrical cases, and footed and 
primed in the same manner. The composition fit 
for them is meal-powder, 1 lb. ; iron sand, 5 ozs. 

Roman Candles , — Roman candles are constructed 
nearly after the manner of gerbes ; their cases are 
made perfectly cylindrical, as ^^o^e described, 
and between the layers of composition, are inter- 
posed balls, or stars, which are prepared as di- 
rected for rockets, but larger and rolled round by 
the fingers. In filling and ramming Roman can- 
dles, especial care must be taken that the sbirs 
are not broken in the operation. When the 
cases have been properly rolled and dried, and their 
bottoms firmly secured by tying them with some 
strong twine, it is best, previous to putting in the 
Composition, to ram a little dry clay, which will fill 
up the hollow, and leave a better bottom to the 
case. This being properly done, put in a small 
quantity of corn powder, and over this a small 
piece of paper, just to prevent the composition from 
mixing with the powder ; then as much of the com- 
position is to be put in as will, when rammed hard 
down, fill the case about one-sixth of its height ; 
then over this a small pfbee of paper, (covering 
about two-thirds of the diameter,) as before, then a 
Uttle com powder, and upon that a ball is to be 
placed, ofiserving to Iqt the ball be somewhat less 
than the diameter of the case. Over this first ball 
more of the composition is to be introduced, and 
pressed lightly down, till the case is about one- 
third full, when it may be rammed, but with some 
gentle strokes, lest the ball is broken by it ; then a 
piece of paper, a little corn powder, and upon it 
another ball, as before ; so that the case after this 
manner will contain five or six balls with regular 
beds of composition between them, and have about 
the same length of composition above the highest 
ball. When the case is thus filled, it is to be capped 
with touch-paper by pasting it round the orifice, 
and a little priming of mealed powder being added, 
the piece is rendered complete. 

In regard to the stars or balls, it is best that their 
form be flat and circular, or even square, rather than 
spherical, as they w ill be less liable to be injured in 
the filling ; they should also be somewhat different 
in size, which is found to add much to their effect ; 
that is, let the first star be ab«ut two-thirds the 
diameter of the case, let the next be a little larger, 
and so on iuoteasing to the fourth, fifth, or sixths 
which lost should fit tight into life case. 

Observe also to let the quantity of powder at the 
bottom of each ball increase as the balls increase 
.in diameter, or as they come nearer the top of the 
ease ; not on account of the additional weight of 
the ball, but, as on those balls situate near the top, 
the force^f the powder ceases to act on the ball, 
sooner than on those situate lower in the case, 
con^quently the force to throw the ball to the same 
distance must increase proportionably ; another 
reason for decreasing the quantity of powder towards 
the bottom is, that the same quantity used with the 
bottom as with the top ball, would cause the case 
to burst, and destroy all the effect which they are 
intended to produce. 

The composition for filling .is, mealed powder 
half a pound, saltpetre two pounds and a half, sul- 
phur half a pound, glass dust half a pound. • 
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Pots des Brins, — ^Thesc are large paper cylinders, 
filled with powder, stars, sparks, &c. They are 
generally made of paste-board, and about four 
diameters long ; they should be choaked at one end 
like common cases. They are generally exhibited 
in numbers, fixed on a plank of some kind, in the 
following manner : on the under side of your plank, 
make as many grooves as you intend to have rows 
of pots, then at a little distance from each other, 
and exactly over the grooves, fix as many pegs, 
about three-ffoip’ths of one diameter high; then 
through tlie centime of each peg bore a hole down to 
the groove at bottom, and oif every peg fix and 
glue a pot, the mouth of which must fit tight on 
the peg ; then through all the holes run a quick- 
match, one end of which must go into the pot, and 
the other into the groove, which must have a 
match laid in it from end to end, and covered with 
paper, so that when lighted at one end it may 
discharge the whole instantaneously. In each pot 
put about one ounce of mealed and corn powder ; 
then put in some stars, and in others rain, snakes, 
serpents, crackers, sparks, &c. When they are load- 
ed, secure their mouths by putting paper over each. 

When fired in considerable numbers, these pots 
des brins, from their affording so great a variety of 
fires, produce a most pleasing exhibition. 

Chinese Fountain, — Provide a piece of dry wood, 
about six or seven feet long, and about two and a 
half inches square ; at the distance of sixteen inches 
from the top of this piece, (supposing it be seven 
feet long, and fixed perpendicnlar,) must be fixed 
a shelf, sixteen inches long, and in width about 
two and a half inches, and in thickness about three- 
quarters. Below this shelf must be fixed three or 
four other shelves of the same width and thickness, 
but in length increasing eight inches successively as 
they go towards the bottom. They must be fixed 
the same distance from each other as the first one 
iVom the top. 

Now on the top of the post, insert (into a hole 
of proper dimensions) a gerbe, or fire-pump ; on 
the first shelf insert after the same manner two 
gerbes, on the second three, on the third four, on 
the fourth five, and on the bottom shelf six ; they 
must be so placed, that the next above stand exactly 
over the intervals of those below. The gerbes 
should be placed so that their mouths incline a little 
forwards ; if this be not done, the stars thrown out 
of the cases will strike against the shelf above, and 
produce but little of that effect, which, when pro- 
perly arranged, renders them so beautiful. 

A proper connection must be formed with your 
leaders, between the different casec ; beginning at 
the top, and cBri7ing it downward to every one of 
them. The top one is to be lighted first. 

Pyramids of Flowerpots^ or of Mines, — In 
general construction, this article is exactly similar 
to the one just described ; but in place of gerbes, 
or fire-pumps, it is loaded with mortars, filled with 
serpents, crackers. Sec. and having in tks centre of 
each a case filled with spur-fire. The mortars ‘should 
be made of paste-board, wound two or three^times 
round a cylinder, about four inches diameter, and 
well secured by glue, by which means their bottoms 
and tops are fixed to them. ’ 

The spur-fire, which is the chief ornament of 
these pieces, is prepared as follows It has been 
said that excellence can never be obtained, without 
overcoming comniensurate difficulties * this is cer- 


tainly verified in the preparation of this composition ; 
for nothing eSa exceed the difficulty and trouble 
in preparing it, and nothing can exceed the beauty * 
of its appearance when properly prepared. It is * 
said to be the invention of the Chinese, and is 
certainly the most beautiful and curious of any yet 
known. 

The principal care in the preparation, is, to have 
the ingredients of the very best quality ; next to * 
that is the well grinding and mixing them tog^thdl. 

The proportion of the ingredients is saltpetre four 
pounds and a half, sulphur two pounds, and lamf»- 
bladk one pound eight ounces. One great difficulty 
is in the mixing these ingredients together ; ij; is 
best to sift the saltpetre and sulphur together first, 
and then put them into a marble mortar, and the 
lamp-black with them, which must be worked down 
by degrees with a wooden pestle till all the ingre- 
dients appear of one color, which will be somewhat 
grayish, but more inclined to black ; when this is 
done drive a little into a case for trial, and fire it in 
a dark place ; if sparks come out in the form of 
stars or pinks^ and in clusters, spreading well with- 
out any other spai^ks, it may be considered good : 
if it appear drossy, and the stars not full, it is not'-' 
mixed enough ; but if the pinks are very small, and 
soon break, it is indicative of an excess of rubbing ; 
if the excess is great, it will be too fierce, and hiitdly 
show any stars : on the other hand, if the rubbing 
or mixture is in defect, it will be too weak, and 
produce nothii&g but an obscure or bl*ick smoke. 

This composition is generally rammed in one or 
two ounce cases, about five or six inches long ; care 
must be taken not to rdm it too hard. The aper- 
ture at the choak should not be so wide as is usually 
given to other choaked cases. 

It is somewhat remarkable, that the composition 
should be improved by being kept in the cases ; but 
it is found that they always play better, if suffered 
to stand a time after they arc filled. 

In preparing the pyrumi(> of flower pots, the cases 
of spur-fire are to be placed in the middle of the 
mortars, and be connected by leaders, so that they 
may all be fired together. The cases will first play 
off in a very pretty manner ; and wbsn exhausted, 
the fire from them communicates to the powder at 
the bottom of the mortars, end this suddenly taking 
fire, all blow up simultaneously, and scatter their 
luminous fragments in the air : the serpents hiss, 
the crackers bounce, and the illuminated stars fly in 
all directions, producing considerable amu^emont 
and surprise, and forming an excellent conclusion 
to a small exhibition. 

This beautiful composition is also susceptible of 
other representations, many cf which may, without 
the least danger, be exhibited within a room, as well 
as in the open air ; it is really of so innocent a na- 
ture, that it may be ^(though improperly) called a 
cold fire; for it is found that when 'well made, the 
sparks will not bum a handkerchief when held in 
the midst of them ; they may be held in the hand 
with perfect safety ; if the sparks fall a short dis- 
tance upon the hand, you feci them like drops of 
rain. 

A pretty exhibition may be produced by placing 
- a number of spur-fires round a transparent pyramid 
of paper, and fired in a room, or in the open aii. 

In all cases, and in every variety of exhibition, this 
fire is very beautiful, and will always repay the 
labour of preparation. 




yot 11-^103, 
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OBJECTS FOR THE OXY-llYDROGEN 
MICROSCOFE. 

(Hemmed ft'om page 33i.J 
We are very anxious to complete, as far as poBsiLle, 
in the present volume, all our continued articles ; 
with which view, we give another paper on the ob- 
jects adapted to the gas microscope. 'Phis will 
perfect that portion of the subject, except as relates 
to living objects, which may well form a paper on 
a future pccasion. A.t present, we have to present 
to our readers* % series of objects of a pe- 

culiar character, and such as (ire not adapted to 
table microscopes. They were all first suggested 
by Mr. E. Clarke, for public exhibition at the 
Adelaide Gallery, and other Institutions of London, 
and we therefore cannot do better than give them 
in Mr. Clarke's own vrords, as follows : — 

** Fig. 1, exhibits a beautiful illustration^ of the 
magnetic currents obtained by placing a small horse- 
shoe magnet between the glasses of the slider, and . 
allowing very fine iron filings to fall within il^^ 
sphere of attraction. 

These filings are not seen falling, but the instant 
they adhere they become visible and appear to 
start into existence, branching out as they increase, 
into elegant curves, presenting the appearance 
of an extraordinary instantaneous vegetation. 
These, when seen expanding rapidly over a disc of 
twenty feet in diameter, have more the aspect of 
magic than anything natural. They seem to spread 
like the branches and leaves of a tree, bursting into « 
its fulness of growth in seconds, instead of seasons. 
Then, if the slider be tapped with the fingers, (or 
better, with a key) the branches will be seen to 
move and alter, arranging themselves, here more 
compactly, and there more loosely, growing closer 
in some places and leaving intervals in others, like 
foliage waving in the wind. 

The decomposition of water by chemical action 
presents a very curious appearance under the gas 
microscope. This exhibition is effected by the 
adaptation of a glass trough to the microscope, (to 
be iiitrofluced horizontally in the manner of a slider,) 
containing dilute sulphuric acid, (similar to that 
employed in the preparation of hydrogen gas,) and 
dropping into it a few pieces of fresh brokeu zinc. 
Decomposition of the water instantly commences. 
Its oxygen gas combines un perceived with the zinc, 
which then dissolves gradually in the sulphuric acid ; 
while the hydrogen gas set free at the same instant, 
rapidly rises in bubbles through the liquid, and 
escapes at the siv*face. These bubbles, magnified, 
present a most extraordinary appearance, forming 
a series of whitish luminous globuU 3 descending in 
the fluid (for e\ferything appears reversed in the 
microscopic exhibitions,) from an opaque surface, 
and swelling enormously as they struggle to the 
surface under the trebly expansive powers of heat, 
combination, and lessening pressure. 

** The troughs in which this chemical preparation 
was made, were formed (at the time 1 ftrst turned 
my attention to the subject) of two slips of window 
glass, joined with glaziers' putty, and held together 
by a tin or brass frame at the ends. The putty often 
gave way under the effect of the violent action going 
on within, rad the acid solution oozed out, to the 
great injury of all the parts of the microscope with 
which it came in contact. This very defective con- 
struction 1 remedied at once, by causing glass 
troughs to be mjide without joinings, in moulds, 
and afterwards ground and polished, so that exhi- 


bitions of the beautiful luminous bubbles of hydro- 
gen can now takl: place without any inqpnvenieticc 
to the operator, or injury to the ajiparatus. 

** These troughs also enabled me to adapt, with line 
effect, Sturgeon’s interesting experiment of the 
decomposition of water, by a voltaic circuit, arising 
from the action of platina on amalgamated zinc, in 
the following manner -The trougli containing di- 
lute sulphuric ueid, as in the previous exhibition, 
is introduced horizontally, and held fast in its place, • 
like a slider, by the internal spring. A piecof of 
amalgamated zinc is then dropped into the liquid, 
but lib action lakes place. A piece of plaiiua wire 
is then thrust into the liquid, but if kept apart from 
the amalgamated zinc, still no action is apparent^ 
The moment, however, that the wire is brought 
into contact with the amalgamated Jbmp, pearly 
bubbles of gas are seen to form on all parts of tluj 
platina. Here the lump of amalgamated zinc is 
seen in dark profile on the illuminated disc, and tlic 
equally dark serpentine line in contact witli it, is 
the platina wire. Fig. 2. It will be observed, that 
notwithstanding the platina wire is covered with 
gas, not a single bubble is given off from the amal- 
gam. If the wire' is lifted from its contact with 
the latter, all chemical action and formation' of 
bubbles instantly cease. If again allowed to touch 
the amalgamated zinc, the gas is generated, 
first. 

** A subsequent step in the progress of invention, 
was the construction of a glass trough f^r exhibiting, 
in the gas microscope, the deeumpositiou oiE; water 
by magnetic electricity. Tliis I accomplished, by 
inserting two pieces o^. platina wire separately 
through the bottom of the glass trough, at a 
distance of one-sixteenth of an inch, and projecting 
upwards about three quarters of an inch. The ex- 
ternal ends of these plab'na wires were dipped into « 
cups of mercury, so as to allow of their continued 
connection and adjustment with the gas microscope, 
and my magnetic electrical n^achine. (A description^ 
of this apparatus, and directions for its use, has ap- 
peared in a previous number. —Ed.) Into this trougli, 
dilute sulphuric acid was poured as usual ; a con- 
nexion was then made with tho magnetic electrical 
apparatus, tlu? decomposition of the water instantly 
commenced at the two platina poles, and the gaseous 
result was beautifully depicted (in reverse) on the 
illuminated disc?, ns in Fig. 4, the two fine platina 
wires appearing like large posts : one yielding a 
copious stream of hydrogen bubbles, the oth^r 
giving off only half the qu.nitity of oxygen gd&. 

“ A beautiful series ofobje(;ts is produced by the 
rapid evaporation of saline solutions, and the evo- 
luttbn of tlfeir crystals under the low power of the 
microscope. To exhibit these cflccts in the most 
striking manner, lake up a large drop of the con- 
centrated solution (suppofits of muriat^ of ammonia, 
commonly called ssd a^^imoniac,)d/ithia hair-pencil, 
and place it on the end of a ^ngle glass slider, in 
quantity just sufficient to run down slowly when 
that end is elevated, and the plate introduced verti- 
cally into its place in the microscope. This must 
be done quickly, that all the interesting changes 
resulting from the evaporation of the water of so- 
lution may be depicted on the illuminated disc. 
’This evaporation takes place with augmenting, ra- , 
pidity, under the heat imparted by the combustion 
of the gases, and will produce the desired crystal- 
lization soonest, if in the first instance restricted 
to 'the spot on which the drop was, placed, and from 
which it has been allowed to slide, leaving the pla^ 
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sHghtljr wetted. The appearance of the crystals as 
the «iontur<f dissipates, is beautifully ttriking. First, 
one will dart from the edge of the liquid towards 
the ceiiti'e in the form of a spear. Others dart iuto 
existence parallel to it, and lengthen on in rows 
. till stopped by one which shoots like an arrow 
across its path at an angle of forty-five degrees. A 
flight of arrows will then, perhajis, accompany the 
fatter. t» be stopped in their course by the formation 
of riher crystals-driviiig in another direction under 
the powerfal desiccating influence of the lime-light, 
^)r rather lime-heat,) although light has also a 
considerable stimulating influence on crystalliijafioii : 
mminding the spectator of ckeoauds do frisCf groups 
of muskets, bayonets, swords, and spears, in an 
armoury, an^ the beautiful arrangements which the 
fibres of fcallifirs sometimes present. When all the* 
crystals have formed in one spot, and the solution 
dried up, by raising the slider you may renew the 
scene, until all the salt contained in the original 
drop has formed itself into crystals, under the laws 
of aggregation which govern it — presenting in the 
midst of apparent confusion perfect muthcmaticai 
order and regularity i so that a %?ientific eye can at 
predicate the confetitutiou of the crystal, either 
as to purity or admixture with other elements, ac- 
^ cording to the peculiarity of form assumed by the 
crystalline body under the circumstances. The 
salts of»fipsom, Rochelle, and Cheltenham, the 
sulphates of soda and copper, the bichromate of 
potash, and fluraerous others, show interesting va- 
rieties ^f formation. The exhibition of the most 
striking, would form a valuable series of illustrations 
for a lecture on crystalldjgraphy, interesting alike 
to the mathematician, the chemist, and the phy- 
sician. 

, While speaking of the eiects of the low magni- 
fying power, 1 may mention a class of artificial 
objects which aflbrd very plcjasing cflects. These 
consist of transparent cameos and inlaglios, cut in 
liight relief. 'Jhe lattef produce the best pictures 
on the disc, but great care is required in their pre- 
paration, or rather in their selection ; for if the 
proportion between the surface and the heights, or 
depths, be grfat or abrupt, ft will be impossible to 
transmit a good representation, in consequence of 
the difficulty of acconvmodating the focal distance 
to both classes of inequalities at the same time. 
Wliere the convexities and concavities are found 
in harmdhious proportions, the pictorial effects are 
very ^ne, presenting a mellow semi-transparency 
that passes by insensible degrees from lights into 
shades, approaching more closely to those obtained 
by the dioramic porcelain tableaux t^an to ^ny 
other, but in a styte peculiarly unique, resulting 
from the greater freedom of refraction ns well as 
transmission. It seems ^ if the figure were raised 
in basso-rcli^o itucco worlj^ softly lighted up, on 
the disc, Fig. 3. 

Before removing the low magnifying power, it 
will be instructive to examine, by its aid, the various 
works of art which pass in ordinary before our eyes, 
as peculiarly fine and delicately executed. A piece 
of the finest cambric thus magnified, presents an 
apparition of a fabric, which recalls to our memory 
^Guljjiver^s description of his clothing in Brobdignag.« 

" An exquisite piece of Brussels or lloniton lace 
undergoes a similar burlesque metamorphosis into 
coarse netting. The edge of a razor resembles a 
saw; the poiTit| of needles and lancets exhi|)it 
rugged sinqo^ties and rough excrescences ; and a 
fdll stop, dvhich in ordinary punctuation strikes an 


eye as circular, appears with an outline full of 
gaps and irregularities, and probably as gibbous as 
the moon in tluJ^tliird quarter. 

Both the mineral and animal kingdoms furnish 
some beautiful contrasts to the imperfections of art, 
in the finish and polish of their points and surfaces. 
The majority of crystals and precious stones furnish 
exquisite instances of smoothness ; and the forceps 
and sting of the wasp, sup))ly convincing instances 
of the perfection of sharpness to wiiich animal orga- 
nization can attain. * 

Fig. 5, presents ns with a ve<^distmct view of 
the curious and bdliuLiful structure observed in a 
species of zoophyte, named sertnlariat in which 
t.he cells a])pcar like campauulcSf or little bell- 
flowers.*' 


ARTIFICIAL PROCESS OF PETRIFACTION. 

BY M, GOPPKUT. 

idea of petrifaction belongs to a comparatively 
small number of the iinpressious of wood and stems 
which we find in all formations, and still more abun- 
dantly in boulders at a distance from their original 
locality, and the term ought always to be so limited. 

The vegetation preserved in brown coal often 
hardly deserves any other term than that of dried 
vegetable matter; and, in ^ct, fossil wood often 
differs but little externally from wood which has 
lain for a long period in water. 

The plu^omenon of petrifaction was attempted to 
be explained at an early»period. Agricola thought 
that it took place by means of a liquid containing 
stony matter, which penetrated the spaces of vege- 
table and animal bodies, and gradually communicated 
to them a stony character. The later mineralogists, 
as Scheuchzcr, Walch, Schulze, Schrotcr, Wallerius 
the elder, agreed in the opinion, that, when a body 
is petrified, or converted into metal, an exhalation 
must proceed from it, whereby it loses certain parti- 
cles, in whose room eartliy or metallic ones enter, and 
that thus, at last, tlie body is ooiivi'rted into stone or 
metal. The means by which the exhalation is pro- 
moted in anhnals is, according to the same view, 
calcination, and in plants the reduction to earth. 
More recently, so far as is known to me, no one 
has attempted to trace out this process by an expe- 
rimental inquiry, it being probably sui)posed that 
too long a time would be recpiired for obtaining the 
desired result. In a lecture delivered iii London 
by Faraday, at the beginning of 1836, he s.ays, 
“ that we have no knowledge whatever of the nature 
of this process, ^or the instances of recent fossiliza- 
tion, which have as yet been prodi^ped from various 
places, are mere incrustations of cnlcareous, or even 
of siliceous matter, where there lias been no pre- 
servation of organic forms — none of that beautiful 

incomprehensible mbstitnihn which, while it 
exeffes our admiration, baffles our curiosity.*' For 
a long tii^e I was occupied in examining the way 
which nature had employed iu this process. First 
of all 1 made the experiment with iron. I intro- 
duce!^ plants into a moderately-concentrated solu* 
tion of sulphate of iron, and left them there until 
the separation of the salt on the outer portions of 
the plants showed the sufficient saturation, or I at 
once soaked smaller portions of plants and sections 
of wood in the same solution for several days. 
They were then dried and heated till they no longer 
suffered alteration of volume, or* until every trace 
of organic matter had disappeared. Oh cooling 
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them, I found the oxide thus produced in the form 
of the plant. I now took thin vertical sections of 
the Pinus sylvestrisi treated them ih the same man- 
ner, and found them so well preserved after heating 
tiiat the punctured vessels peculiar to this family 
were stiU perceptible. Just as well preserved were 
the sporangia of ferns : the pollen (of Arum Dra- 
eunculus, Scinus communis, &c .;) mosses (Hypnum 
splendens, intricatum, Fontinalis squamosa;; and 
even fungi, as Agaricus dcliciosus, Clavaria flava, 
&c. After th^e successful experiments, I was de- 
sirous to pcrfoiiii others with a solvent of silica. 
In vain 1 tried the common solhtion of silica. For 
when, after beating, the silica remained in the form 
of the plants, the mass, as was easily understood, 
disappeared on being cooled. I obtained a more 
successful result by dipping in a volatile acid such 
as the acetic, and before the application of heat, 
the fragment that had been soaked in a siliceous 
solution ; but still a portion of the silicia taken up 
by the plants was separated, and so irregularly tW* 
it became impossible to recognise the structu/e. 
Silico-hydro-fluoric acid, prepared according to the 
formula of Berzelius, answered my wishes better, 
for the fluoric acid was volatilized, and the silica 
remained in the form of the plant. Similar results 
were obtained with most of the other earths and 
metals, and I generally selected combinations whose 
acids were easily deccoaposed by heat, as acetate of 
lime, acetate of mognesia, sulphate of magnesia, 
which were all converted into carbonates ; nitrate 
of silver, nitrates of gold and platina,^which were 
all converted into regulinelmetals; acetate of copper, 
which was converted into brown oxide ; acetate of 
nickel and bichromate of potash into olive-green 
oxides ; acetate of lead into yellow oxide ; manga- 
nese into metallic shining manganese ; cobalt, wol- 
frani, apd molybdena into oxides ; and all of them 
retaining more or less the vegetable structure. In 
proportion as the number of vessels in a plant is 
greater, and therefore the quantity of cellular tissue 
less, so mucli the more perfect are the results ob- 
tained in these experiments. In very delicate 
portions an immersion for a few days is sufficient, 
and in larger pieces a longer period is requisite. 

In order to ascertain the change undergone by 
the organs of the plants, 1 placed the above- 
mentioned products in water. The potash skeleton, 
which may be distinctly seen in most plants, is dis- 
solved, and 1 thought at flrst that 1 remarked that 
only the vessels were flUed or injected with me- 
tallic or earthy matter, and that their sides were 
destroyed by th^ action of the Are. When, how- 
ever, I experimented in the same way on several 
plants which contained less alkalC I saw, in com- 
pany with my much-respected friend Professor 
Purkinje, tliat, for example, by immersing in an 
iron solution the wing-like appendages of the seeds 
of the Pinus sylvestris, the walls of their peculiaV 
flbre-like formed cells were actually converted^ into 
iron ; and that, in the case of a verticid section of 
the Pinus sylvestris, which was soaked in silico- 
hydro-fluoric acid, the punctured vessels were con- 
verted into silica. In toose which are changed into 
reguline metal, we see this phenomena very dis- 
tinctly if we continue the red heat for only half an . 
hour. By a longer continued action of this degree 
of heat, the arrangement of the metal is so altered 
that the connexion of the vessels and cellular tissue 
is somewhat broken ; and now (I cannot suppress 
the remark, although I do not draw any conclusion 
from it,)' {here is a great resemblance to those hair- 


like forms in which the above-mentioned ■ metals 
sometimes oceflr in the native condition? The richer 
a plant is in potash and cellular tissue, a condition 
which occurs in herbaceous plants, the les» do these 
experiments succeed. It is true, that after the 
heating there appears in the form of the plant the. 
earth or the metal which has been employed, but, 
on pouring water over it, nearly everything is dis- 
solved, and only separate vessels or cell» remain 
behind ; as, for example we remark, in the leaies A' 
the ferns. Although these experimentsf which also 
promise much advantage to vegetable physiology, 
are capable of being carried much farther, yet, 
when we apply their results, first of all, to the piio- 
cess of petrifaction we can already understand why 
only trees and shrubs occur truly jpetrified, and 
never herbaceous plants. Shrubs odbur more rarely 
than trees, because, though theywcontain less potash 
than herbaceous plants, yet when calcined they 
yield more than trees. If we proceed in this way, 
we shall in future possess in chemistry an important 
and serviceable assistance for the determination of 
fossil plants, as we shall be authorised, by the ex- 
periments detaileA shove, to declare, with certainty, 
that plants rich in potash c%(n never be petri^-^u 
an assumption we are so much the more entitled to 
adopt, since the experiment with the fossil fern 
proves, how, in this respect, the vegeCation of^hc ^ 
ancient world corresponds to the vegetab'pn in the 
present day. 1 intend to examine in this manner 
the most important families of the \tsgetable king- 
dom ; and 1 hope, by means of this synthetical 
method, to attain many desirable conclusions re- 
garding the analogy of nfliny yet doubtful natives of 
the ancient world. 

Animal bodies, as dry fibrous muscles, can also 
be altered in this manrser, but whether they can be 
converted into another substance I do not venture 
to assert ; but the experiment succeeds with insects, 
as with flies, gnats, (whose more delicate parts, the 
wings and feelers, are wel^ preserved,} the muscliC; 
of crabs, and also with infusory animals. Thus 1 
saw quite distinctly a species of Daphnia (from the 
half putrid water of a water-bip’rel) which had been 
placed in a solution t^f iron, be. imev;onverted into 
iron after being exposed to a red heat for half an 
hour, and even its feet were ^us changed. If, then, 
we were to place infusory animals, whose skeletons 
did not consist of silica, in a siliceous solution, and 
then beat them to a red heat, we might be able to 
form artificially Bergmehlf tripoli, and poUslffiig 
slate, whose composition has recently been unfolded 
by the extremely important discovery of Ehrenberg. 
Evidently ^cre, also, the larger or smaller quantity 
contained by the animal orgzns of solid materials 
insoluble in water (viz. phosphate of lime), would 
exercise great influence on the success of the experi- 
ment. In the parts ^ ric!n(ly prov^dedHritli fat, that 
substance would oppose insuperable dbstacles to the 
preservation of the form, for ffuring the heating it 
would swell out, and change the whole into a form- 
less mass. I intend to prosecute also these experi- 
ments ; and, in the mean time, we may, perhaps, 
regard the lut-mentioned circumstance as the rea- 
son that animals of a higher class cannot be 
.petrified. 

The experiments now communicated seem tb me' * 
to throw an important light on the process of petri- 
faction. We may assert, with safety, that the flrst 
ac^ began with impregnation, and that then the or- 
ganic matter wae removed either by ^ high tempe- 
rature, or by the moist method, or by a gradual 
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uccaf. The last seems to me by much the most 
probable, md hence also t^e greater compactness of 
fossil wood may be explained, a topic which, owing 
to the /extensive range bf the whole subject, and the 
short time devoted to it, I did not reach. Although 
nature certainly did not employ the acids which 1 
used, in her formation of the woods converted into 
flint or calcedony, yet the possibility of imitation 
has heye been proved, and we may hope that yet 
' fu(^er elucidation of the subject may be attained 
by other^ means. But, before succeeding, I will 
•not speak of the attempts which I have already com- 
menced to reach the desired object. In condfhsion, 

J. have to remark, that specimens have been sent of 
the imitations of organic remains to the collections 
of Berlin and Breslau.— Annalen. 

* FIRE BALLS. 

It is a fact that has been long known, that clays, 
and several other incombustible substances when«^ 
mixed with sea coal in certain proportions, cause the 
coal to give out more heat in its combustion, than it 
can be made to produce when it is burned pure and 
.^nmLxed ; but the ^wse of this^increase of heat does 
ndt appear to have been yet investigated with that 
attention which so extraordinary and important a 
(.lircumstance seems to demand. 

Daily experience teaches us that all bodies, thosa 
which* are incombustible as well fts those which 
are combustible and actually burning, throw off 
in aK directions heat, or ratlier calorific (heat 
making) rays which generate heat wherever they 
are stopped, or absorbeeV; but common observation 
was hardly sufficient to show any perceptible diffe- 
rence between the quantities of calorific rays thrown 
off by different bodies when heated to the same 
temperature, or exposed in the same fire ; although 
the quantities so thrown off might be, and probably 
are, very different. 

^ It has lately been q^certained, that when the sides 
and back of %n open chimney fire-place in which 
coals are burned are composed of fire-bricks, and 
heated red hot, they throw off into the room incom- 
parably mq^e heat than all the coals that could 
possibly be put into the grate, even supposing them 
to burn with the greatest possible degree of bright- 
ness. Hence it appears that a red-hot bur^ng 
coal does not send off near so many calorific rays, 
as a piece of red-hot brick or stone of the same 
4brm and dimensions ; and this interesting discovery 
wil^enable us to make some very important im- 
provements in the construction of our fire-places, 
and also in the management of our fires. 

The fuH instead^ of being employdfi to heat the 
room directly, or by the direct rays from the fire, 
should be so disposed, or placed, as to heat the 
back and syies of the gantc ; which must be always 
constructed iof Ae-brick, ot^fire-stone, and never of 
iron, or of any other metal. Few coals, therefore, 
when properly placed, make a much better fire than 
a larger quantity ; and shallow grates, when they 
are constructed of proper materials, throw more 
heat into a room, and with a much less consumption 
of fuel, than deep grates ; for a large mass of coals 
in the grate arrests the rays which proceed from the 
back and sides of the grate from ever being sut-* 
ficiently heated to assist much in heating the room, 
even though they be constructed of good materials, 
and large quantities of coal be consumed in them. 

It is poB|iblc, however, by a simple contrivhnce, 
^to make »good and economical fire in almost any 


grate, though it would always be advisable to con- 
struct fire-places on good principles, or* to improve 
them by judiisious alterations, rather than to de- 
pend on the use of additional inventions for cor- 
recting their defects. 

To make a good fire in a bad grate, tlie bottom of 
the grate must first be covered with a single layer of 
balls, each ball, being 2^ or 2f inches in diameter. 
On this layer of balls the fire is to be kindled, and, 
in filling the grate, more balls are to be added with 
the coals that are laid on ; care must, however, be 
taken in this operation to miv^'ie coals with the 
balls well togetheiq otherwise, if a number of the 
balls should get together in a heap, (hey will cool, 
not being kept red-hot by the combustion of the 
surrounding fuel, and the fire will appear dull in 
that part ; but if no more than a due proportion of 
the baffs are used, and if they are properly mixed 
with the coals, they will all, except it be those per- 
haps at the bottom of the grate, become red-hot, 
and the fire will not only be very beautiful, but it 
.will send off a vast quantity of radiant heat into the 
room, and will continue to give out heat for a great 
length of time. It is the opinion of several persons 
who have fora considerable time practised this 
method of making their fires, that more than one- 
third of the fuel usually consumed may be saved by 
this simple contrivance. It is very probable that, 
with careful and judicious ipanagement, the saving 
would amount to one-half, or fifty per cent. 

As these balls, made in moulds and burnt in a 
kiln, woqld last a long time, probably several years, 
the saving of expense in heating rooms by chimney 
Ifires with bad grates, in this way, is obvious ; but 
still, it should be remembered that a saving quite as 
great may be made by altering the grate, and mak- 
ing it a good fire-place. 

In using these balls, care must be taken to pre- 
vent their accumulating at the bottom of the grate ; 
as the coals go on to consume, the balls mixed with 
them will naturally settle down towards the bottom 
of the grate, and the tongs must be used occasion- 
ally to lift them up. And as the fire grows low, it 
will be proper to remove a part of them, and not to 
replace them in the grate till more coals are intro- 
duced: a little experience will show how a fire 
made in this manner can be managed to the great- 
est advantage, and with the least trouble. 

Balls made of pieces of any kind of well burnt 
hard brick, though not equally durable with fire- 
brick, will answer very well, provided they are made 
perfectly round ; but if they are not quite globular 
their flat sides will get together, tand by obstructing 
the free passage of the air amongst them, and 
amongst the ^als, will prevent |be fire from burn- 
ing clear and bright. 

The best composition for making these balls, 
when they are formed in moulds, and afterwards 
dried and burnt in a kiln, is pounded crucibles, 
'nflxed up with moistened Stourbridge clay ; but 
good balls may be made with any very hard bunit 
comrooif bricks, reduced to a coarse powder and 
mixed with Stourbridge clay, or even with common 
clay. The balls should always be made so large as 
not to pass through between the front bars of a 
grate. 

These balls have one advantage which is peculiar 
to them, and which might perlmps recommend the 
use of them to the curious, even in fire-places con- 
structed on the best principles ; they cause cinders 
to be consumed almost entirely, — and even the very 
ashes may be burnt, or made to disappear, if care 



406 


MAGAZINE OF SCIENCE- 


be taken to throw them repeatedly upon the fire 
when it bums with intense heat.- It is not difficult 
to account for this effect in a satisfattory manner ; 
and in accounting we shall explain a circumstance on 
which it is probable that the great increase of the 
heat of an open fire, where these balls are used, 
may in some measure depend. The small particles 
of cinder which, in a common fire, fall tlirough the 
bottom of the grate, and escape combustion, when 
these balls are used, can hardly fail to fall and lodge 
on some 0f them ; and as they are intensely hot, 
these small bodie^>zhich alight upon them in their 
fall, arc soon heated red-hot, aitfl disposed to take 
fire and burn ; and, as fresh air from below the 
grate is continually making its way upwards amongst 
the balls, every circumstance is highly favorable 
to the rapid and complete combustion of these small 
inflammable bodies. But if these small pieces of 
coal and cinder should In their fall, happen to alight 
on the metallic bars which form the bottom of the 
grate, (as these bars are conductors of heat, and, 
on account of that circumstance, as well as of their | 
situation below the fire, they never can be made 
very hot,) any small particles of fuel that happens 
to come in contact with them, not only cannot take 
fire, but would cease to burn, should it arrive in a 
state of actual combustion. 

THE PINNA and ITS SILK. 

Tuk pinna belongs, like the common edible muscle, 
to tlie order of the vermea iestacea. Its shell is bi- 
valve, fragile, and furnished with a beard ; the 
valves hing^i without a tooth. The pinna does not 
fasten itself to rocks in the same situation as the 
muscle, but sticks its sharp end into the mud or sand, 
while the rest of the shell remains at liberty to open 
in the water. In common with the muscle, it has the 
power of spinning a viscid matter from its body, in 
the manner of the spid'^r and caterpillar. Although 
tlic pinna is vastly larger than the muscle, its shell 
being often found two feet long, the threads which 
it produces are much more delicate and slender than 
those of the muscle, and scarcely inferior in fineness 
and beauty to the single filament of the compara- 
tively minute silkworm. Threads so delicately thin, 
as may readily be imagined, do not singly possess 
much strength ; but the liitle }iower of each is made 
up by the aggregate of the almost infinite number 
which each fish puts forth to secure itself in a fixed 
situation, and to preserve it against the rolling of 
the waves. The threads are, however, similar in 
their nature to thdse of the musede, differing only 
in their superior fineness and greater length. These 
fish have, therefoi^, been distinguislied by some 
naturalists, the one as the silkworm, the other as 
the caterpillar of the sea. 

It was always well known that muscles have the 
power of affixing themselves either to rocks or to 
the shells of one another, in a very firm manner ; 
yet their method of effecting this was nqt under- 
stood until explained through the accurate observa- 
tions of M. Reaumur. He was the first naturalist 
who ascertained that if, by any accident, the aniifials 
were torn from their hold, they possessed the power 
of substituting other threads for those which had 
been broken or injured. He found that if muscles, 
detached from each other, were placed in any kind 
of vessel and then plunged into the sea, Jthey con- 
trived in a very short time to fasten themselves both 
to the sides the vessel and to one another’s shells : 
in this process, the extremity of each thread seemed 


to perform the office of a hand, in seizing upon the 
body to which itlwould attach itself. • , „ 

The threads issue from the shell at that part where 
it naturally opens, and affis^ing themselves ^o any 
substance, form numerous minute cables, by aid of 
which the fish steadies itself in the water. Eaoh 
animal is furnished with an organ, which it is diffi- 
cult to designate by any name, since it performs 
the office of so many members, and is the qply in- 
dicator of the existence of vital powers in the cjjj^a-* 
ture. It is by turns a tongue, an arm, ^id some- 
times a leg. Its shape resembles that of a tongue.^ 
and it is, therefore, most frequently called by that 
name. Whenever tlie fish requires to cliange it^ 
place, this member serves to drag its body for- 
ward, together with its cumbrous habitation: in 
performing its journey the extremity of this organ, 
which may then be called a leg, Jis fixed to some 
solid body, and being then contr,acted in its length, 
the whole fish is necessarily drawn towards the spot 
where it has fixed itself ; and by a repetition of these 
movements, the animal arrives at its destination, 
it is not often that the organ is put to this use, as 
the pinna is hut litt|p addicted to locomotion : some 
naturalists indeed affirm that ii/ is always stationary 
The use to which the tongue is most frequently ap- 
plied is that of s]>inning the threads. Although 
this body is fiat, and similar in form to a tong(^ 
'through tho greater part of its length, it Incomes 
cylindrical about the b:ise or root, where it is much 
smaller than in^any other part : at thin lower end 
are several ligatures of a muscular nature, ^A'hieh 
hold the tongue firmly fixed against the middle, of 
the shell ; four of these cords are very apparent, 
and serve to move the tongue in any direction accord- 
ing to the wants of the fish. Through the entire 
length of this member ptherc runs a slit, which 
pierces very deeply into its substance, so as almost 
to divide it into two longitudinal sections ; this slit 
performs the office of a canal for the liciuor of which 
the threads are formed, and eerves to mould them < 
into their proper form : this canal appears exter- 
nally like a small crack, being almost covered by 
the fiesh from either side, but internally it is much 
wider, and is surrounded by circular ^hres. The 
channel thus formed extends regularly from the tip 
to the base of the tongue, whpre it partakes of the 
form of the member and becomes cylindric, forming 
there a close tube or pipe in which the canal termi- 
nates. The viscid substance is moulded in this 
tube into the form of a cord, similar to the thr;;a()!» 
produced from it, but much thicker, and from this 
cord all the minute fibrc.s issue and disperse. The 
internal surfj^ce of the tube in which the Jarge cord 
is formed is furnished with glands for the secretion 
of the peculiar liquor employed in its production, 
and which liquor is always in great abundance in 
this animal as well as in mCi'scles. ^ ^ 

Reaumur observed, tliat although tile workman- 
ship, when completed, of the lanti and sea animals, 
is the same, the manner of its production is very 
different. Spiders, caterpillars, and the like, form 
threads of any required length, by making the 
viscous liquor of which the filament is formed pass 
through fine perforations in the organ appointed for 
fthis spinning. But the way in which muscles form 
their thread is very different ; as the former rese^n- 
bles the work of the wire-drawer, so does the latter 
tliat of the founder who casts metals in a mould. 
The canal of the organ destined for the muscle’s 
spininiig is the mould in which its 'clttcad is cast, . 
and gives to it its determinate length. « 
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Reaumur learned .the manner of the muscle per- 
forming: tli 3 operation of spinning I ? actually placing 
some of these lish under his constant inspection, lie 
kei>t them in his apartment in a vessel filled with 
sea water, and distinctly saw them open their shells 
and put forth the tongue. They extended and con- 
tracU^d this organ several times, obtruding it in every 
direction, as if seeking the fittest place whereon to 
fix their threads. After these trials had been often 
relocated, the tongue of one was observed to remain 
for some time on the spot chosen, and being then 
drawn back with great quickness, a thread was very 
easily discerned, fastened to the place : ^ this opera- 
tion was repeated, until all the threads were in 
suflicient number, one fibre being produced at each 
movement of the tongue. 

The old'' threads were found to differ materially 
from those newlv spun, the latter being whiter, more 
glossy, and more transparent than the former, and 
it was thence discovered that it was not the office of 
the tongue to transfer the old threads one by one to 
the new spots where they were fixed, which course 
M. Reaumur had thought was pursued. The old 
threads once severed from the spot to which they 
had been originally fixed wei^ seen to be useless, 
aiid that every fibre employed by the fish to secure 
itself in a new position was produced at the time it 
as required^ and, in short, that nature had en- 
dovred some fish, as well as many land insects^ 
M'ith the poiver of spinning threads, as their natural 
wants and instincts demanded. This fact was es- 
tabli lied incontrovertibly by cutting away, as close 
to the body as they could be safely separated, the 
old threads, which were always replaced by others 
in as short a space of time as was employed by 
other muscles not so deprived in fixing themselves. 

** The pinna and its cancer friend ” have on more 
than one occasion been made subjects for poetry. 
There is doubtless some foundation for the fact of 
the mutual alliance between these aquatic friends 
which has been thu^ celebrated ; yet some slight 
coloring ma]y have been borrowed from the regions 
of fancy to adorn the verse, and even the prose 
history of their attachment may be exposed to the 
same objcfi^ion. 

These fish are found on the coasts of Provence 
and Italy, and in the Indian ocean. The largest 
and most remarkable species inhabits the Medi- 
terranean sea. 

The scuttle-fish, a native of the same seas as the 
;pinna, is its deadly foe, and would quickly destroy 
it, if it were not for its faithful ally. In common 
with all the same species, the pinna is without the 
organs of sight, and could not, therefore, unassisted, 
be aware of the yjcinity of its dangerous eiiemy. 
A small animal of the crab kind, itself destitute of 
a covering, but extremely quick-sighted, takes re- 
fuge in th(v shgll of tte pinna, whose strong cal- 
careous val/cs afford a shelter to her guest, while 
he makes a return for this protection by going forth 
in search of prey. At these times the pinna opens 
her valves to afford him egress and ingress : if the 
watchful scuttle-fish now approach, the crab returns 
immediately with notice of the danger to her hostess, 
who, timely warned, shuts her door and keeps out 
the enemy. When the erhb has, unmolested, suc- 
ceeded in loading itself with provisions, it gives 
notice by a gentle noise at the opening of the shell, 
and when admitted, the two friends feast together 
on the fruit of its industry. It would appear an 
arduous, nay, almost an impossible task, for the de- 
fenceless and diminutive crab, not merely to elude 


its enemies and return home, but likewise to obtain 
a supply of provender sufficient to satisfy the wants 
of its larger ;pompaiuon. The following different 
account of the nature of this alliance is much more 
in agreement with probability : — 

Whenever the pinna ventures to open its shell, 
it is immediately exposed to the attacks of various 
of the smaller kinds of fish, which, finding no re- 
sistance to their first assaults, acquire boldness and 
venture in. The vigilant guard, by a gentle bite, 
gives notice of this to his com])anioii, who, upon 
this hint, closes her shell, an**^ 'having thus shut 
them in makes a prey of those who had come to 
prey upon her : when thus supplied with food, she 
never fails to share her booty with so useful an 
ally. 

We are told that the sagacious observer Dr. 
Hasselquist, in his voyage about the middle of the 
last century to Palestine, which he undertook foi 
objects connected with the study of natural history, 
beheld this curious phenomenon, which, though 
...well known to the ancients, had escaped the attention 
of the moderns. 

It is related by Aristotle that the pinna keeps a 
^uard to watch for her, which grows to her mouth, 
and serves as her caterer : this he calls pinnophykx, 
and describes as a little fish with claws like a crab. 
Pliny observes, that the smallest species of crab is 
called the pinnotores, and being from its diminutive 
size liable to injury, has the prudence to conceal 
itself in the shells of oysters. In another place he 
describeif the pinna as of the genus of sliell-fish, 
with the further partiqiilars that it is found in muddy 
waters, always erect, and never without a companion, 
called by some pinnotores, by others pinnophylox ; 
this being sometimes a small squill, sometimes a 
crab, which remains with the pinna for the sake of 
food. 

The description of the pinna by the Greek poet 
Oppianus, who fiourished in the second century, 
has been thus given in English verse : — 

“ The pinna and the crab together dwell. 

For mutual succour in one common shell; 

'J’hey both to gain a livelihood combine. 

That takes the prey, when thib has given the sign ; 
From hence this crab, uliove his fellows famed. 

By ancient Greeks was Pinnotores named." 

It is said that the pinna fastens itself so strongly 
to the rocks, that the men who are employed in 
fishing for it are obliged to use considerable force to 
break the tuft of threads by wliich it is secured 
fifteen, twenty, and sometimes thirty feet below Uic 
surface of the sea. 

The fishermen at Toulon use an instrument called 
a cramp for this curious pursuit. This is a kind of 
fork, whose prongs arc each ^bout eight feet in 
length and six inches apai*t, and placed at right 
angles to the handle, the length of which is regu- 
lated by the depth of water. The pinme are seized, 
separated from the rock, and raised to the surface 
’'by means of this instrument. 

The tlireads of the pinna have from very ancient 
times b^en employed in the manufacture of certain 
fabrics. This material was well known to the 
anaients, as some suppose, under the name of 
byssuB, and was wrought in very early times into 
gloves and other articles of dress and ornament. 
It appears that robes were sometimes made of this 
produce, since we learn from Procopius that a robe 
composed of byssus of the pinna was presented to 
the satraps of Armenia by the Roman emperor. 

A writer of the year 1 782, evidently refers to the 
pinnse marinee, when he says, ** The ancients had 
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ft manufacture of silk, and which, about forty years 
ago, was revived at Tarento and Kegio, in the king- 
dom of Naples. It consists of a strong brown silk, 
belonging to some sort of shell, of which they 
make caps, gloves, stockings, waistcoats, &c., 
warmer than the woollen stuffs, and brighter than 
common silk. I have seen such kind of silk in 
shells myself; I think it was of the pecten kind, 
but cannot be sure.” 

Several beautiful manufactures are wrought with 
these threads at Palermo. They are in many places 
the chief object oMie fishery, and the silk is found 
to be excellent. The produce sS a considerable 
number of pinnse is required to make only one 
pair of stockings. The delicacy of this singular 
thread is such that a pair of stockings made of it 
can be easily contained in a snuff-box of ordinary 
size. Some stockings of this material were pre- 
sented, in the year 1754, to pope Benedict )CIV. ; 
and, notwithstanding their extreme fineness, were 
found to protect the legs alike from cold and heat. 
Stockings and gloves of this production, however, 
thin, are too warm for common wear, but are es- 
teemed useful in gouty and rheumatic cases. This 
great warmth of the byssus, like the similar quality 
in silk, results probably from both being imperfect 
conductors of heat as well as of electricity. 

It is not probable that this material will ever be 
obtained in much abundance, or that it will cease 
to be a rarity, except fn the places of its pro- 
duction. It is never seen in England, save in the 
cabinets of the curious. ^ 

The appearance and general characteristics of the 
produce of the pinna, the spider, and the silk- 
worm, are so similar, as to have acquired for them 
one generic name. If all their constituent parts 
be alike, it forms another among the numerous sub- 
jects for surprise and admiration, excited by con- 
templating the wonderful works of nature, that the 
same silky principle can be alike elaborated from 
« the fish, the fly, and the mulberry leaf. 


A GALVANO-ARSENICAL APPARATUS. 

At the last meeting of the Royal Institution, Mr. 
S. T. Martin, of the Royal Veterinary College, ex- 
hibited this apparatus. The action depends on a 
well-known power, viz,, that of resolving water into 
its constituents, and effecting the redaction of the 
metals. 

The vessel and tubes being filled with a suspected 
fluid, rendered slightly sour by the addition of sul- 
phuric acid (so as tft make it a better conductor of 
dectricity), is to be connected with a galvanic bat- 
tery of a few platei^ by means of electfbdes dipping 
into mercury cups, when decomposition will imme- 
diately commence, and if any arsenic be present, 
the metal arsenieum will be resolved at the negative 
electrode in combination with hydrogen, forming 
arsenuretted hydrogen gas, which rising will dis-'" 
place the water in the tube. 

As soon as the tube isT full, the stop-coclAs to be 
turned, and the gas inflamed as it issues from the 
jet, when on holding a piece of porcelain os a 
watch-glass over the flame, a metallic film will be 
deposited on it. That this is arsenicum is to he 
proved by the usual tests. ^ 

A solution of one grain of arsenious acid in a 
gallon of water, or of one part in above 76,000, has 
by it been made to yield many metallic films, and it 




is possible that the division might have been carried 
much farther, an| yet indications of the, existbnoe 
of the poisonous agent obtained. * ** 




MISCELLANIES. 

New Economical Lamp , — ^The Fanal, Brussels 
paper, mentions a lamp which has been recently in- 
vented by M. P^labon, which gives* as much light * 
as three candles, may be very easily used, and bums 
only a^ccntilitrc of oil an hour. This lamp consists « 
of a cylinder of copper or tin, in which a piston 
slides, which is lifted up every five hours, and in« 
descending raises the oil to the burner. It is acted 
on by a spring, to which M. Pelabon ha| found the 
means of giving an equal force at all I)oiiits of its 
action. This is effected by compensation, the oil 
being made to drop on the jnston, and so increase 
by its weight the downward force, as to produce an 
^uivalent to what is lost by the spring in unbend- 
ing. . The cost of this lamp is stated to be about 
thirty francs. The Fanal says the burner is ex- 
tremely small, but the light it^rffords is equal to 
that of three candles. ^ 

Percussion Shell to Explode at the Bottom of the 
Sea, — At a recent meeting of the Royal Society 
^le following description of a shell to ^plode und» 
water, inveniedi by Captain J. Norton, was com- 
municated :—Aiv iron tube, like the barrel of a 
musket, is screwed into a shell of any tize, q^ter- 
right. A rod of iron, about half a pound in 
weight, and a foot in length, is suspended within 
the tube, by means of a split quiU passing through 
a hole in the upper end of the rod, the other end 
being armed with a percussion-cap. The mouth 
of the tube is closed wifli a screw lid, also water- * 
tight. Tin or - brass wings being attached to the 
upper end of the tube, will keep it in a vertical 
position during its descent to the bottom of the 
sea ; and the shock on its striking th/? bottom will * 
cause the bar of iron within the tube to fall, 
and produce the percussion and explosion. Should 
it be found difficult to make the^shell water- proof, 

I am satisfied that percussion powder *made from 
silver will explode by friction or percussion even 
when mixed with water, ' * 

Gas Lighting in London, — For lighting London and 
its suburbs with gas, there are eighteen public gas- 
works ; twelve public gas-work companies 
^’2,800,000 capital employed in works, pipes, taifks, 
gas-holders, apparatus ; ^450,000 yearly fevenue 
derived ; 180,000 tons of coals used in the year for 
makiftg gas ; ^,460,000,000 cubjc feet of '^as made 
in the year ; 134,300 private burners supplied to 
about 400,000 customers ; 30,400 public, or street, 
consumers ; about 2,650 ofatheso are in^the city of 
London; 380 lampligffi;erB employed^ 176 gas- 
holders, several of them are double ones, capable 
of storing 5,500,000 cubic feet ; 890 tons of coals 
used in the retorts, in the shortest day, in twenty- 
four hours ; 7,120,000 cubic feet of gas used in the 
longest night, say 24th December; about 2,500 
persons employed in the metropolis alone in this 
branch of manufacture : between 1822 and 1827, 
life consumption was nearly doubled ; and, between 
1827 and 1837, it was again nearly doubled.— -Jlfr. 
Iledley^ Engineer of the Alliance Gas Works, 
JJublin, 



' The numerdhs 8%cidenti^th|): have occurred, parti- 
cularly in the fiver to small boats, from the swell, or 
motion of the wateif caused by the great number of 
steam-vessels continually passing over it, must have 
made any invention even partially to remedy this 
great evil valuable in the extreme. 

As long as paddle-wheels are universally used as 
a means of. propelling vessels, this object cannot be 
entirely effected ; but that it can be remedied to a 
*%crt£n extent will be seen by the following descrip- 
tion of Morgan*8 patent paddle wheel ; — 

The ordinary paddle is simple enough, consisting 

merely of two or more wheels of iron, connected 

• • 

' VOL. *11. — 104. 


together by. cross braces, and supporting boards or 
floats round the rim at equal distances, and radiating 
from the centre ; this being fixed to a strong shaft 
running through the vessel is turned by the machi- 
nery inside ; the resistance caused by the revolution 
of the floats in the water produces the force by 
whidh the vessel is moved. 

It is evident that in this mode of construction 
two kinds of power are lost ; first, by the action of 
the paddle being oblique when it enters the water, 
tending to lift the vessel instead of propelling it 
forward, and on leaving the water lifting up a 
quantity of the fluid with it ; and, secondly, by the 


410 


]\1AGAZ1NE OF SCIENCE. 


receding of the wheel in the water, necessary to 
create a resistance, equal to the force applied by the 
engine, in the same man iic-r that tlie \\C/iccl of a locomo- 
tive engine sometimes slips round on the rail, instead 
of holding to it, for want of sufficient friction. 

It is obvious that if a paddle is so constructed 
that the floats shall be perpendicular on entering 
and leaving the water, many of these objects will be 
obtained ; the following wheel answers both these 
purposes : — B B B is a polygonal frame, of which 
there art! two connected by diagonal braces, C C C 
being the arms 'ISv spokes of tlie wheel. A is the 
centre shaft running through \he vessel. D is an 
axle fixed to the paddle-box. F F F are arms 
firmly fixed to E, which is a plate of iron revolving 
on the axle D. G are the paddle floats, each with 
a fixed arm H, connected with the radii F F, at the 
joints I I. 

It will now be readily seen, from the above dia- 
gram, how the wheel F F revolving with the paddle- 
wheel C C, will always keep the floats G G in fi**' 
perpendicular position. 

This is, I believe, the best of the numerous in- 
ventions wc are at present acquainted with, the 
advantages being much less motion of the water ; 
an easier passage to the vessel ; much of tlie un- 
pleasant motion now fi'lt being done away with ; and 
a greater speed, about I mile in IG, being gained. 
This form of paddle wheel has been adu])ted in 
U.M. steam frigate, “ Medea, and in many of 
the Admiralty steamers. — Your*s respectfully, 

« A. F. 

AMALGAMS. 

Amalgamation is the combination of mercury with 
any other metal. The compound has always been 
called an amalgam, though properly speaking it is 
an alloy. The general way of combining mercury 
w'ith metals is by heat. Amalgams of some metals 
may be made by merely triturating them with mer- 
cury in a mortar. 

Amalgam of Gold or Silver. — Place a gold leaf 
in the palm of the hand, and pour upon it a globule 
of mercury. The latter will be .seen to absorb, or 
combine with the gold, in the same manner as sugar 
or table salt mixes with water. Persons who have 
taken mercurial preparations internally, seldom fail 
to observe the readiness witli which the mercury 
transudes through the pores of the skin, attaching 
itself to the gold of their watches, rings, sleeve-but- 
tons, or ear-rings, and rendering them of a white 
color. A piece of gold, of the thickness even of a 
guinea, being rulf&ed with quicksilver, is soon pene- 
trated by it, and made so fragile, ^fhat it may be 
broken between tlie fingers wilh ease. It is this 
property w^hicli quicksilver has of uniting itself with 
gold and silver, that lias rendered it of such great 
use to the Spaniards in America. They reduce the 
earths or stones, containing gold or silver in thdr 
metallic states, into a very fine powder ; they mix 
this powder with quicksilver ; and the qjiicksilver, 
liaving the quality of uniting itself with every parti- 
cle of those precious metals, but being incapable 
of uniting with any particle of earth, extracts the 
metals from the largest portions of earth. The 
quicksilver, which has absorbed either gold, or • 
silver, or a mixture of both, is separated from the 
substance it has absorbed by evaporation ; the 
quicksilver flies offin vajiour, ami the precious metal 
remains in the vessel. 

Put two drams ^)f mercury into a crucible, and 
heat it until a vapour be seen to aiise fioin it; now 


throw into the crucible 1 dram of gold or silver, 
and stir them <vith an iron rod. Whtai tbe gold or 
silver is known to be fused, the amalgam is formed, * 
and should be poured into a basin of coM water ; 
wdien cool, pour off the water, and collect the amal- 
gam, which will be a yellowish silvery mass of about 
the consistency of soft butter. This, after having* 
been bruised in a mortar, or shaken in a strong 
phial, with repeated portions of salt and water, ^ 
(till the water ceases to be fouled, by it,) is fit fd^ 
use, and may be kept for any length of tjme without 
injury, in a corked phial. It is of essential irnpy- 
tance that the materials of this amalgam, and espe-«. 
cially the mercury, should be perfectly pure, as Jhe 
least portion of bismuth would very materially injure 
the beauty of the gilding, (when the amalgam is used 
for this purpose,) deteriorating the cdlor of the gold, 
and filling it with black specks.,* On this account, 
no mercury should be employed but what has been 
distilled from the oxide of mercury, (red precipitate) 
either alone, or mixed with a little charcoal powder. 
When any substance is to be silvered or gilt, it must 
be first made very clean ; (copper, for example) 
then rubbed over with the amalgam, and then ex- 
posed to a heat of 050*^ ; when the mercury wil* ^ 
off, leaving a coat of silver or gold on the copper. 
There are furnaces constructed for the volatilization 
of mercury from gilded vessels, by which the v^^^our 
of the mercury is prevented from affecting the hands 
or face of the operator : before tliis invention, gild- 
ing was a very unwholesome 0 (!cupati«^n. 

Amalgam of Sodium. — Place a globule Ok' sodium 
weighing 15 grains, in a dry watch-glass, and bring 
into contact with it 10 gi dins of mercury. They will 
instantly combine, forming a solid alloy of beautiful 
lustre. During this combination, considerable lieat 
will be given out. sp 

Amalgam of Potasdum. — Place a globule ^ 
the size of a pea, on a piece of writing paper, and 
bring near to it a globule of potassium of the size of 
of swan shot ; touch the ptkper so that the two m#- 
tals may come in contact. The instant this takes 
place, heat will be given out, and they will incor- 
porate, forming a complete aipalgam. 

This amalgam, in a few secondsy will become 
solid, altliough only a small ciuantity of a soliJj„, 
metal has been used, with d niblc its size of a fluid 
one. It is by this consolidation and condensation 
of their particles that the heat is given out : conse- 
quently the specific gravity of the new compound is 
greater than that of the separate bodies. • 

Phenomena on the Separation of Potasdum from 
its Amalgam. — Put the above mentioned solid amal- 
gajjpa into ivvtea-cup, containing warm 0( cold water : 

— ^The potassium will here show its greater affinity 
for oxygen than for mercury, by quickly leaving the 
latter (which of course *sinks to the bckttom), and 
combining with the jorhier, whjsch jt takes from*^ 
the water. The hydrogen will be set free, and the 
whole action will be accompaikied by considerable 
noise. Turmeric paper immersed in the tea-cup 
will show that a solution of potass hiis been formed. 

A similar effect will take place, but unaccompanied 
Ijy considerable noise. Turmeric pajier immersed 
in the tea-cup will show that a solution of potass 
i)has been formed. A similar effect will take place, 
but uiiacccAnpanicd by noise, when this amalgSm i#* 
exposed to the action of tlu^ air. 

Amalgam for the Cushions of Elevlrieal Ma<- 
chfnef'y. — Melt together in a crucible 2 drams of 
zinc, and 1 of tin ; when fused poui them into a 
cold crucible, containing 5 dtuuis of mercury. , The 
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inercufy will combine with those metals, and form 
an alloy,* (or"^ amalgam, as it is called,) fit to be 
rubbl'd on the cushiuinj* which press the plate or 
cylinder lof an electrical machine. Before the amal- 
gam is applied, it is i)roper to rub the cushion with 
,a mixture of tallow and bee*s-wax. 

Amalgam for Varnishing Figures. — Fuse I an 
ounce of tin, with the same quantity of bismuth, in 
crucible; when melted, add I an ounce of mer- 
cury.t When perfectly combined, take the mixture 
from the fiie and cool it. This substance, mixed 
wftli the white of an egg, forms a very beai^tiful 
varnish for plaster figures, &c. 

•Amn/gam for Silvering Glass GlobeSf ISfC . — For 
this purpose, 1 part of mercury and 4 of tin have 
been usedj but if 2 parts of mercury, 1 of tin, 

1 of lead, ana 1 of bismuth, are melted to-* 
gether, the compoiftid which they form, will answer 
the purpose better : either of them must be made 
ill an iron ladle, over a clear fire, and must be fre- 
quently stirred. The glass to be silvered must be 
very dry and clean. The alloy is poured in at the 
top, and shaken untjl the whole internal surface is 
cot^ered. * 

'A.*algamSt which Fttse when ruhhed together . — 
Melt 2 drams of bismuth and 2 drams of lead in 
j separate crucibles ; ])Our them into separate vessels, 
coiitSiiiing a dram of mercury in each ; when cold, 
these allots will be in a solid state, biit if they are 
rul)bed against eacli other, they will instantly enter 

into fuftion. 

« 

AFFECTION AND VAST NUMBER OF 
FISHES. 

' It may be supposed that little natural affection 
exists ill this cold-blooded race, and, in fact, fishes 
constantly devour their own eggs, n»*d, at a later 
period, their own young, without compunction or 
dverimination. Some liiw species bear their eggs 
about them untiTliatched ; thus, the syngnathiy (sea- 
horse, Pegasus, &c.,) have, beneath the base of the 
tail, a small cavity, closed by two scaly pieces, which 
lap over it lAe foldTng doors. Within these are 
^jyjaced tlie eggs, enveloped in a fine membrane, and 
are allowed to remain iicre until the young ones 
appear. This is thought about the utmost extent 
of care which fishes lavished on their young ; but 
Dr. Hancock has stepped in to rescue at least one 
spdliieR^from the unmerited charge. 

‘‘ It is iisserted,’^ he says, ** by naturalists, that 
nq^bhes are known to take any care of their off- 
spring. Bo>^ the species of hassar mei^ioned 1^- 
low^, however, make a 4'egular nest, in which they 
lay their eggs in a flattened cluster, and cover them 
over most carefully. Their care does not end liere ; 
Mhey remain bf th(%side of *the,nest till the spawn is 
hatched, with ^s much solicitude as a hen guards 
her eggs, both the niftle and female hassar, forP'ry 
are monogamous, steadily watching«the spawn, and 
courageously attacking the assailant. Hence the 
negroes frequently take them by putting their hands 
into the w'ater close to the nest, on agitating which, 
-the male hussar springs furiously at them, and is 
thus captured. The roundhead forms its nest of < 
^•ass,* the fathead of leaves. Both at certain sea- 
sons burrow in the bank. They lay their eggs only 
in w’ct weather. 1 have been surprised to observe 
the sudden appearance of numerous nests in a inori^- 
ing after rain oncufs, the spot being nidirated by a 
buifch.of fi^otli which appears ou the* surface of the , 


water over the nest. Below this are the eg^s, 
placed on a bunch of fallen leaves or grass, which 
they Cut and cAlect together. By what means this 
is effected seems ralher mysterious, as the spemes 
are destitute of cutting teeth. It may possibly be 
by the use of their arms, wdiich form the first ray 
of the pectoral fins.’' 

Pennant, indeed, gives an additional instance of 
parental affection in this much-wronged class, for he 
says, that the blue shark will permit its youpg brood, 
when in danger, to swim down itgynouth, and take 
shelter in its belly The fact MS tells us, has been 
confirmed by the observation of several ichthyolo- 
gists, and, for his part, he can see nothing more in- 
credible in it than the young of the 0 ]>ossum should 
seek an asylum to the veutral pouch of its parent. 
He does not tell us, however, that any of these ich- 
thyologiffls, who may have seen the young sharks 
swimming down the throat of their affectionate jia- 

^ rent, ever saw one of them returning ; and until tliat 
is seen, we must think the evidence rather incom- 
plete, more particularly as the position and direc- 
tion of a shark’s teeth seem to us to render sucli a 
feat next to impossible. 

But affection is scar(;ely to be looked for where 
the ofl'spring is so very numerous as to put all at- 
tempts at even recognising them out of the question, 

^ IIow could the. fondest mother love 100,000 little 

• ones at once } Yet this nuiffbcr is far exceeded by 
some of the matrons of the deep. Petit found 
300,000 eggs in a single carp; Leuwenhoeck, 
0,000,000 in a single ctiil ; jMi*. Jlarmcr found in a 
mackerel, 500,000 ; anu in u flounder, 1,3.57,000. 
M. Rousseau disburthened a pike of 100,000 and a 
sturgeon of 1,507,000 ; wlnle. from one of this latter 
class, some other person (w hose name we do not 
immediately recollect), got 110 Ihs. weight of eggs, 
which, at the rate of seviii to a grain, would give a 
total amount of 7,05:>,200 ! If all these came to 
maturity, Ihe w'orld would he, in a short time, no- 
thing but fish ; means, howevi r, amply sufficient to 
keep down this unwi-lcome .super;djundancc, have 
been provided. Fish themselves, men, birds, other 
marine animals, to say nothing of the dispersions 
produced by storms and currents, the destnic'tion 
consequent on their being throwm on the licach and 
left there to dry up, all combine to diminish this 
excessive supply over demand. Yet, on the other 
hand (so wonderfully are all the contrivances of na- 
ture harmonized and balanced), one of these, appa- 
rent modes of destruction becomes an actual means 
of extending the species* The of the pike, the 
barbel, and many other fish, say.s M. Virey, uie ren- 
dered indigestiljilo by an acrid oil which they con- 
tain, and in consequence of which they are passed 
in the same condition as they were swallowed, tiic 
result of wdiich is, that being taken in by ducks, 
grebes, or oHier water fowl, they are thus trans- 
ported to situations, such as iulund lakes, which, 
otherwise they could never have attained to, that 
several lakws in the Alps, formed by the thawing of 
the glaciers, are. now abundantly stocked with cx- 
cellenV fifh. 

• CHEMICAL TESTS. 

{Resumed from page .381 , and concluded.) 

To detect Manganese in Minerals. — Exposed lo 
the flame of the blow-pipe, wilh^ borax, a purple 
glass is produc'd. M?mgane‘;e may also* he known 
by putting a litkle munatie acicl to a small quaqtity. 
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of the powtler, ur.d })y holding a piece of colored 
cotton, &c. ov(M* the fumes ; the color will be de- 
stroyed : also by iiiunersing a piece ^of colored cot- 
ton, which will be bleached by the solution. 

Manganese has many varieties, and is distributed 
in great ahutuhince. It may be known by its earthy 
appearance, and is comimmly called black wad; 
lins mineral contains libres imbedded in it, of a 
metallic lustre. Other vaiielies are composed of 
acic u la r fibres, sometimes aggregated, and have an 
iioii-hke h|)lendc|ur. It is very frequent in.Devon- 
hliire, and wheu*\,xainined, i^ay easily be distin- 
gm.shed from iron, or any other substance. 

Tmtu for Iron Ores . — Iron may be delected by 
placing a small particle of iron ore under the llame 
of the blow- pipe ; it will not melt, but after it has 
bx-eii kept red-hot a fi3W seconds, the magnet attracts 
it. Or reduce the particles to powder, 'put them 
into a watch-glass, and add a drop or two of sul- 
phuric acid, hold the glass over the dame of a larrip.^ 
\Vhen perfectly dissolved, throw the whole into a 
glass of water, to which add a few drops of tincture 
of galls. The product will be ink. If prussiate of 
potass be added to another portion, prussiate of iron 
(Prussian blue) will he precipitated. This will be 
distinguished by its blue color. 

The common iron ore of England, is what is 
called clay iron stone. It is always found near coal, J 
which is 80 necessary Tor its reduction to the metal- *' 
lie .state. 

Coayvlation of Olive Oily a test for its purity. 
— This phenomenon taktjg place, when a small 
quantity of the solution of acid per-nitrate of mer- 
cury is added to a quantity of pure olive oil, and 
shaken with it. The per-nitrate is prepared by dis- 
solving without heat, six part§ by weight of mercury 
ill seven jiarts and a half of nitric acid, at 1,35 
spec. grav. The same solution remains fluid, the 
excess of acid preventing its crystallization. 

When eight parts of this solution are mixed with 
29 of pure olive qil, and shaken from time to time ; 
after some hours, the whole cougeals into a yellow- 
i>h mass, and the next day it becomes solid like 
butter. 

This singular property of the per-nitrate, renders 
it an excellent test of the adulteration of olive oil, 
«y rape, poppy, and other seed oils ; us the impure 
mixture will not become concrete, but will congeal 
according to the quantity of olive oil in it. Another 
•circumstance adds to the excellence of this test : 
namely, an orange hue which it imparts to the seed 
oils, also a resv,mus precipitate which is thrown 
^own from them by it. On the contrary, the Pro- 
vence olive oil is rendered only vty;y slightly yellow 
like fresh butter, whilst the Calabrian is perfectly 
white like tallow. 

Tests to distinguish Glass of Antimony from 
Glass of Load . — Glass of lead is often imposed on 
the ignorant for glass of antimony. To detect this 
fraud, it is necessary to observe the following mode 
of distinction : — « 

Glass of antimony has a rich brown or reddish 
color, with the usual transparency of colored glass. 
The glass of lead is of a deeper and duller color, 
against the light is much less traiuiparent, and even, 
in some instances, it is quite opaque. The specific 
gravity of the true, never exceeds 4,95 ; that of the 
spurious is 6,95, or in round numbers, their com- 
jiarative weights are as five to seven. Let twenty 
grains be rubbed, fine in a glass mortar, adding half 
an ounce of muriatic acid; the true dissolves with 
an hepatic smcU the solution is turbid, but has no 


sediment. The spurious turns the acid yellow, giv- 
ing out an o^ymuriatiic odour, and' leav:^s much 
sediment. ' 

Let a little of each solution be dropped separately 
into water, the true deposits oxide of antimony in 
a copious white coagulum, or, if the water has been 
previously tinged with sulphuret of ammonia, in a 
fine orange jirecipitate in water, but in the other 
liquid, one of daik brown or olive color. A solu- 
tion of the spurious vinegar has u sweet taste to* 
getber with the other ])roperties of acetate of lead. 

Ag very small mixture of it may be detected, Jiy 
its debasing, more or less, the bright orange color ' 
of the precipitate, thrown down by sulphuret of arn- 
monia from the solution in any acid. The samples 
of the spurious, hitherto detected, ^re of a much 
thicker and clumsier cast than the genuine, but the 
appearance is not to be trusted, and no specimen 
should be allowed to pass without a trial, either of 
its specific gravity or chemical properties. 

To detect Sulp/mr in Harrowgate Water , — It is 
well known, thatw'hen silver combines with sulphur, 
or is attacked by sulphuretted hydrogen gas, the 
compound (sulph^'ret of silve*-}* is of a black col^r. 

It is also well known that ‘'111 arrowgate and 
mineral waters of a similar nature are highly im- 
pregnated with sulphuretted hydrogen. Now 
although the smell of these waters is certainlj^suf- * 
ficient to rec/)gnise the degree of impregnation, still 
the best test ^ silver. Accordingly, throw a shil- 
ling into a tumbler of Harrowgate waiter : in a few 
seconds, it will be rendered quite black; 'that is, 
covered by a coat of black pow'der. 

The sulphur of the nniuu-al water leaves the hy- 
drogen, to combine with the silver : nearly the same 
efl'cet will take place when a silver spoon is used, 
ill eating an egg. * ^ 

To detect Adulleration of Tea . — The Chinese 
sometimes mix the leaves of other shrubs with tea, 
but this is easily discovered, (if not at first sight,) 
by making an infusion of 'It, into which put a grfcin 
and a half of blue vitriol or copperas ; if it he 
good genuine green tea, and set in a good light, it 
will appear of a fine light blue ; if it be genuine 
bohea, t .vill turn of a blue, next to black ; but if 
they be adulterated, green, yellow, and black ccltiaifc 
will be seen in them. * 

After this fraud was detected, the Chinese dyed 
the leaves of damaged and ordinary green tea, with 
Japan earth, (Terra Japonica) which gives llie leaf, 
the infusion, and the tincture, the color of bohea. 
This is to be discovered many ways : foe Ist, a less 
quantity of this dyed tea, gives a deeper coir*' to 
the same 7>roportion of water, than if 'it was good. 
2dly, the color it gives the "Water, will also be of a 
reddish brown, whereas it should be dark. .3rdly, 
when the leaves have ,been washed by standing a 
little, they will lock greener^’ thgm good boheft 
4thly. this dyed tea is gcneralj.y'much larger ; there- 
fore it is a good way also to buy the least leaf bohea. 
5thly, the infusion, which should be smooth and bal- 
samic to the palate, tastes rough and more harsh. 
6thly, if milk is poured into it, it will rise reddish 
instead of a dark or blackish brown. 7thly, a little 
sulphate of iron put into this liquor, will turn it 
light blue, which ought to be of a deep blue, in- 
clining to black. And 8thly, water of ammotiia 
makes the good tea of a brownish yellow after it 
hns stood a while, like new-drawn tincture of sat- 
fi’on ; but it has not that effect in bad tea. 

Green Tea is also counterfeited, by dying bad 
bohea v^iih green vitriol. But tliis 'h also ^sily 
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discovered : JFor, lst‘, if a bit of gaU is put into the 
infiPiioir; it will turn it of aMcep black color ; which 
it would not do, where thbre no sulphate of iron in it, 
for gallj do not tincture tea naturally. 2dly, if the 
li<£Uor is of a pale green, and inclines to a bluish 
dye, it is bad. 3dly, spirits of hartshorn will make 
it of a purple color, and cause a slight precipitation, 
instead of a deep greenish yellow, when it has stood 
i^or about six minutes. 



iVlTROUS OXYDE, OR LAUGHING QAS. 

Anxious to render every subject as complete jus pos- 
sible, and to make it popular as well as scientilic, 
we add the following remarks and cxperiinenls on 
nitrous o«ydd„ias a continuation to the article ii^ 
page 334, on that subject. 

Place in a retort some crystals of the nitrate of 
aiiunonia; distil these with a heat gentle at first, 
afterwards increasing it gradually to about 400 de- 
grees ; at a greater heat tluin this the retort would 
burst. A funu? or vapour will first appear to fill the 
jetorl ; when this ii the case, and Die coriiiuon air 
seems to be driven^-.}|;, inimersfe the licak of the 
retoit under a receiver, or to the foot of a gusomeUT, 
and the laughing gas will pass over. It should lie 
coHjcled over warm water, and liefore it is inhaled 
it should be suflered to mmain in contact wdth water 
80 im‘ hoVirs, in order that it may be'eome purilied 
from anytain^ of nitrous gas that ma>»hc mixed with 
it. Tl;e following cut shoWvS the arraiigoment of the 
apjiaratus convenient for the purpose of making it. 



E.i\ — Bumhuj Taper. — Prepare a jar of nitrous 
oxide gas, am? immerse in it a lighted taper ; the 
w ‘!«mc will instantly be rendered more vivid, and as 
the taper burns slight detonations will be heard. 

When the gas has been nearly expended, the ex- 
ternal film or flame will be of a very beautiful azure 
hu^; ; at first it will be yellow. 

of Charcoal. — If a jiiece of red- 
hot char(.t)al be introduced into a jar of nitrous 
gas, it will burn with almost the same bril- 
liancy that il*does in oxygen gas. ♦ * 

B.V. — Buminff of Iron Wire. — Attach a small 
piece of phosphorus to a spinal wire, simihir to that 
used for combji^stion in ox’jgen gas ; set fire to the 
•^phosphorus, a^d ^hen in a Jtate of inflammation, 
introduce it into a Wge jar of nitrous oxide gas : a 
very beautiful scintiUating combustion, with much 
splendour, will take place. * 

Kvl^Buming of Phosphorus. — Immerse a piece 
of ignited phosphorus in a jar of nitrous oxide gas ; 
it will burn remarkably quick, and with astonishing 
siflendour. ^ 

If g small pie(!e, of double the size of a pin’s head, 
he put in a plaDnum spoon immersed in the gas, 
and a thick iron-wire heated to whiteness, he brought 
in contact with it, an explosion will be the conse- 
quence. • *• 

1^j,v.-r"CorrJ)nstion of Sulphur. — Dip a long sli]) 
of wood in'mcltcd sulpliur, so that one-half, upwards,* 


may be covered. Light it, and whilst burning with 
a weak bluish ^lame, introduce it into a jar v>f nitrous 
oxide gas ; the flame will be iivstiiully c\tiiit:uish('(l. 
Withdraw the inateh, inflame it a d 1 i it 

burn for two or Dirce secoiid.s tmhl t’lu' I'l m>i • • ■ - i o.t 
then immerse it once more. 1ms«Um. 1 > is 

the flame will now he kejit ujj with great splenJoin*. 
It will be of a delicate red colour. 


'fliE VORTICES OF I>>.^SCARTES. 

The vortices of Descartes though long justly exploded, 
yet being the fiction of a very superior mind, they 
are still an object of curiosity, as being the founda- 
tion of a great philosophical romance. According 
to the author of that romance, the whole of infinite 
space w?is full of matter ; for with him matter and 
extension were the same, and, consequently, there 
could be no void. This immensity of matter he sup- 
posed to be divided into an infinite number of very 
small cubes, all of which being whirled about upon 
their own centres, necessarily gave occasion to the 
production of two different elements. The first con- 
sisted of those angular parts which, having lieen ne- 
cessarily rubbed off and ground yet smaller by their 
mutual frietion, constituted the most subtile and 
moveable part of the matter. The second consisted 
of those little globules that were formed by the rub- 
bing oir of Die first. The interstices' betwixt these 
globules of the second clement were filled up by 
the jiarticfes of the firs^ Bat in the infinite colli- 
sions which must occur in an infinite space filled 
with matter, and all in motion, it must necessarily 
happen that many of the globules of the second 
element should be broken and ground down into the 
first. The quantity of the first element having thus 
been increased beyond wliat was sufficient to fill up 
the iiitersticjcs of the second, it must, in many places 
have been heaped up togetlier, without any mixture 
of the second along with it. Such, according to 
Descartes, was the original division of matter. Upon 
this infinitude of matter thus divided, a certain 
quantity of mot inn was oviginally impressed by the 
Creator of all things, and the laws of motion were 
so adjusted as always to ])reserve the same quan- 
tity in it, without increase and without diminution. 
Whatever motion was lost by one part of matter^ 
was communicated to some other ; and whatever 
was acquired by one part of matter was derived 
from some other : and thus, through an eternal 
revolution from rest to motion, ai«d from motion ta 
rest, in every part of the universe, the quantity of 
motion in the ^'hole was always the same. But as 
there was no void, no one part ot matter could be 
moved without thrusting some otlicr out of its place, 
nor that without thrusting some other, and so on. 
To avoid an infinite progress, he suppiosed that 
the matter which any body pushed before it, rolled 
immediately backwards to sup))ly the place of that 
matter wUfich flowed in behind it ; as we may ob- 
serve in the swimming of a fish, that the water 
whiclv it pushes before it immediately rolls backward 
to supply the place of what flows in behind it, and 
^ thus forms a small circle or xortexriund the body 
of the fish. It was in the same maimer (hat Die 
motion originally impressed by the (Veator upon 
the infinitude of matter necessarily produced in it 
an infinity of greater and smdlcr voitices, or 
circular streams ; and the law of motion being so 
adjusted as always to preserve the same quantity of 
motion in the 'universe, vortices either continued 
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for ever, or, by their dissolution, gave birth to 
others of the same kind. Tlicrc w as thus, at all 
times, an tnlinite number of greater {f.id smaller vor- 
tices, or circular streams, revolving in the universe. 

But whatever moves in a circle is constantly en- 
deavouring to fly ofl' from the centre of its revolution. 
For the natural motion of all bodies is in a straight 
line. All the particles of matter in each of those 
greater vortices, were continually pressing from the 
centre to the circumference, with more or less 
force, adi-ording to the difterent degrees of their 
bulk and solidity.'-'ljhe larger and more solid globules 
of the second element forced tluiiiiselves upwards to 
the circumference, while the smaller, more yielding, 
and more active particles of the first, which could 
flow even through the interstices of the second, were 
forced downwards to the centre. They were forced 
downwards to the centre notwithstandinig their 
natural tendenciy was upwards to the circumference ; 
for the same reason that a piece of wood, when 
plunged in water, i.s forced upwards to the surface, 
notwithstanding its natural tendeiuty is downwards to 
the bottom ; because its tendency downwards is less 
strong than that of the jiarticles of water, wliich, 
if one may say so, press in before it, and thus force 
it upwards. Hut there being a greater quantity of 
the first element than what was necessary to fill 
up the interstii!t‘s of the second, it was necessarily 
accumulated in the centre of each of these circular 
streams, and /ormed there the fiery and active 
substance of the sun. For, according to that philo- 
sopher, the solar systems were infinite ir, number, 
each fixed star being tlie cefitre of one ; and he is 
among the first of the moderns who thus took away 
the boundaries of the universe. Even Copernicus 
and Kepler themselves have confined it within 
what they supposed the vault of the firmament. 

The centre of each vortex being thus occupied by 
the most active and moveable parts of matter, there 
w’as necessarily among them a more violent agitation 
than in any other ])art of the vortex, and this violent 
asrilatioii of the centre cherished and supported the 
movement of the whole. But among the particles 

the first elenicnl, which fill u]) the interstices of 
1 he second, there are many, which, from the pressure 
of the globules on ail sides of them, necessarily re- 
ceive an angular form, and thus constitute a third 
element of particles, less fit for motion than those of 
the other two. As the particles, however, of this 
third element were formed in the interstices of the 
second, they are necessarily smaller than those of the 
second, and are along with those of the first, urged 
down towards the^eentre, where, when a number of 
them happen to tiike hold of one another, tliey form 
such spots upon tke surface of the accumulated par- 
ticU‘-8 of the first element, as are often discovered by 
telescopes ujiGn the face of that sun which enlightens 
and animates our particular system. Those spots 
are often broken and dispelled by the violent agitar' 
tion of the particles of the first element, as has 
hitherto happily been the case with tho^e which 
have been formed upon the face of our sun. Some- 
times, however, they incrust the whole surface of 
that fire which is accumulated in the centre ( and 
the communication betwixt the most active and the 
most inert ])arts of the vortex being thus interrupted, 
the rapidity of its motion immediately begins to 
languish, and can no longer defend it from being 
swallowed up and carried away by tlie superior vio- 
lence of some other like circular stream ; and in this 
manner, wlv^t was ' once a sun becomes a planet. 
Thus^ the' time was, according t(^ this system, 


when the moon was a body of the same kind with 
the sun, thefiefy centre ^f a circular sti^Cam of ether, 
which flowed continually round her ; but her face 
having been crusted over by a congeries of^angular 
particles, the motion of this circular stream began 
to languish, and could no longer defend itself^ 
from being absorbed by the more violent vortex* of 
the earth, which was then, too, a sun, and which 
chanced to be placed in its neighbourhood. Tli^ 
moon, therefore, became a planet, and reve^ved 
round the earth. In process of time, tb^i same for- 
tune ^whioh had thus befallen the moon, befel alA 
the earth ; its surface was incrusted by a gross and • 
inactive substance ; the motion of its vortex began 
to languish, and it was absorbed by the greater vor- 
tex of the sun. But though the vertex of the 
•^arth had thus become languid, it *still "had force 
enough to occasion both the diurnal revolution 
of the earth, and the monthly motion of the moon. 
For a small circular stream may easily be conceived 
as flowing round the body of llie earth, at the 
same time that it is carried along by that great 
ocean of ether which is continually revolving round 
the sun, in the sanv? manner in a great whirlpo®! 
of water, one may often see s<:veral small whirlpycdST" 
which revolve round centres of their own, and at 
the same time are carried round the centre of the 
great one. 

Such was /he cause of the original formation 
and consequent motions of the planetary system. 
When a solid body is turned round its'^'cntrc, those 
parts of it which are nearest, and those whifch arc 
remotest from the centre, complete their revolutions 
in one and the same time! But it is otherwise with 
the revolution of a fluid ; the parts of it whicli are 
nearest the centre complete their revolutions in a 
shorter time than thotc which are remoter. 1'he^ 
planets, all floating in that immense tide of ether 
which is continually setting in from west to east 
round the body of the sun, complete their revolu- 
tions in a longer or shorter time, aepording to theif 
nearness or distance from him. 

This bold system was eminently fitted to capti- 
vate the imagination, and t/iough fraught with 
contradictions and impossibilities, attempts have 
been made to revive it, even in this country,' und.iarja 
different names. ’ All those s/stems which represent 
the motions of the heavenly bodies as being the 
effect of the physical agency of ethers, of air, of fire, 
and of light, of which the universe is conceived to 
be full, labour under the same difficulties with ttm 
Cartesian hypothesis ; and very few, if aty, are so 
neatly put together.. It is surely sufficient, hq^- 
evevv to demolish this goodly fabric, bdrely to ask 
how an absolute infinity of iftatter can be divided 
into cubes, or any thing else ^ how there can 
possibly be interstices in, a full tdenum ? or how, 
in such a plenum, avjy portion of {oatter can be ** 
thrust from its place ? 

answers to queries, , 

IN VOL 1 . — fSoe paga 8.J 

150. — How are animal sJceleiom prepared and 
hleached ? Answered in page 157. 

4 161.— are work boxe^^^ iS^c, japanned? An- 
swered in piige 103. ' 

167. — How are Turkey •maw balloons prepared? 
Answered in page 104. 

1,75. — What is there in the juice of the lemon, 
w!&ch used as a sympathetic ink, cLuses it to appear 
dark, when scoHhed by fire ? Milk, tlie. juic*.) i>f 
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lemons, onions, &c.,. become brown, when applied 
to the 4^*^, ifltnply, because^ the par|s aficeted by it, 
are more easily scorched, by the heat than the other 
parts of the paper . — a ’correspondent. 

* (in the present volume.) 

185. — What is' harness polish and its preparation? 

* Answered on page 63. 

1 86. — How is printing in goldperformedt also the 
•materials for printing inks ? Answered on pages 

♦ 10-1 and 184. . 

189.— //ow are insects in cabinets best preserved? 
Jipsects ii^ cabinets are subject to two casualties ; 
one is the fading of the colors of many of tHlim by 
t^ie action of light ; the remedy for this is evident. 
9’he other source of injury, and to which the query 
evidently plants is, their destruction, owing to the 
attack or smaller insects — for this many things liav^ 
been suggested, »The imbueing of them with cor- 
rosive sublimate, is one which is perfectly efficacious ; 
but as this is tedious, and with delicate insects not 
advisable, it is usual to jilace pieces of camphor in^ 
the draw'ers, wliich prevents the approach and 
production of those insects which would be in- 

^^iinious. t, 

- 192. — What causes the different colors in the 
dame of a candle ? Answered on page 84. 

1 93- — How atid of what materials are Meershaum 
mp.es made ? Meershaum is a particular kind of 
clay, wl»ic.h Is found principally in Turkey and AsiaP 
Minor. The ])ipes are made mucli in the same 
manner as cwmmon tobacco pipes, ^ast numbers of 
pipe bowls are imported from Turkey into Germany, 
where they are fitted up either for the use of the 
Germans themselves, or for exportation. 

194. — How are common cake water colors made ? 
Answered on page 214. 

1 97 . — How are metallic pencils made ? Answered 

* on page 146. Article Bismuth. 

199. — Hoto arc organ barrels pricked ? Answered 
on page 146. 

• 202 . — is it that light passing through a green 
blind appears ^-cd? It is only in certain circumstances 
that it does so ; for example, after having intently 
looked at it for some minutes, and then looking at 
something t<-lute — fli which case, a red may be ap- 

_ j^a rent, and this because red is the complementary 
color to green. The^'n tenseness •f the gaze fatigues 
the eye, and as a relief from this, the eye has the 
power of decomposing the white light, from the 
white object, and absorbing the red rays, or the 
Ijoinplementary color, these united forming white, 

203. -5“ Why do liquids applied to wood, cause it to 
^fppear darker than before ? The oil, by filling up 

1£e pores^f the wood, enables it to absorb th^ rays 
of light more than it does when in its natural state, 
consequently it appears darker. 

204. — What will destroy the peculiar odour of 
mphtha ? ^f ^y naphfha ^ meant that liquid ob- 
tained from^coal tar we believe that nothing will 
render it odourlcsft. 

205. — How is bread to be mode without yeast ? 
Sorii^ substitutes for yeast are to be found on 
pages 240 and 356. 

206. — What is the cause of some distilled spirits 
vresenfing a milky appearance when diluted with 
water, and by what rneans is this to be prevented ?• 
Tllfe only s])irits which thus change Iheir color by 
the addition of water, are such as have oil mixed 
witii the^rn — gin for ex.imple, is formed of spirits, 
(alcohol,) the oil of juniper, and other ingredients. 
If the oil ba» in* excess ; when water is added* the 
«ifl|dityabe\ween the spirit and oif is destroyed, the 


spirit leaving the oil, and uniting itself with the 
water ; the oil, therefore, falls down, and renders 
the mixture tijrbid. There is no positive remedy 
for this, but if the liquid be clarified by the addition 
of a small portion of alum, this will carry down 
any excess of oil, and the turbidness is, in a great 
measure, destroyed. Age will have the same effect, 
though, perhaps, from a ditferent cause ; the length 
of time in which they have been in juxta-po.sition, 
has united the oil and spirit in a closer affinity. 

208. — How sand paper for lighting Incfers 
made ? This ought, properly^ld be a coarse glass 
paper, which msi^ be made thus : — Brush over the 
suiface of a sheet of paper some melted glue, and 
while this remains wet, sift upon it some powdered 
glass, previously sifted of a requisite degree of fine- 
ness, when dry it will be fit for use. 

209.ir-'//«M^ are plaster casts from life taken ? 
Suppose it be desired to take a cast from a person’s 
^face, we should proceed as follows : — I'ie the hair 
back, by a cloth tied over it and around the face ; 
then grease the face well, particularly the whiskers, 
eye-brows, and eye-lashes, with hog.s’ lard or butter. 
Ijay the patient, and patient he must be, on a table 
or the floor, face uppermost, and surround the edge 
of the cloth with a wall of putty, or dough, so that 
it shall rise upwards all round) as much as possible ; 
then make two hollow long cones of paper, and put 
them in the nostrils, fastevng them with the same 
dough, and taking care that the whole nostril shall 
thus be filled up. This being ready, mix up some 
plaster d Paris in a basin, with warm water, and 
pour it over the face, ^the eyes and mouth of course 
being closed) the wall of putty will prevent a great 
part of it running off, and alihongh this is not 
sufficient to retain the whole, yet, by the assistance 
of a knife, it may be taken up when a little set, and 
plastered on the nose, and upper part of the face, 
until a perfect continuous surface of mould of plaster 
is produced ; in a minute or two, the plaster will 
be sufficiently hardened to be taken off the face, 
and will form a mould, from which a cast like the 
original may be taken, by a reverse operation, 
greasing or soaping well the mould, and then pour- 
ing plaster into it. Some persons object to having 
the whole face done at once, if so, half may be 
operated upon first, and when this half-mould is 
hardened, the edge of it is to be trimmed, greased, 
and put upon the face, while the other half is cast 
to it. The whole face may also be cast at once, and 
yet the mould separated in two pieces, thus : — Fasten 
on the face a fine silk cord, by a piece of wax stuck 
to the forehead, another to the^tip of the nose, a 
third on the lip, and a fourtn on the chin; the 
plaster beinf poured over tiic whole face, and 
suffered to remain till nearly set, the silk cord is to 
be pulled away, when the mould will be cut in half, 
and each half be easy of removal. 

’ . 212. — How is jewellers* cement made? In many 

ways, according to the articles to be cemented to- 
gether ^ a piece of pitch is used for the common 
black buckles — black sealing-wax holds still stronger. 
For transparent gems, a piece of gum mastic is 
dro^ipcd into the hole, and the gem sufficiently 
heated, is dropped into it. For uniting together 
articles, while in the process of manufacture, it is 
usual to cni]iloy a mixture of wax, rosin, and 
plaster of Faris ; a very gentle heat will melt this 
cement. 

213. — What is the blocking cement used by the 
gun engraver's made of? Of pitch, vjfix, and a very 
little tallow rosin makes it harder. 



416 


MAGAZINE OP SCIENCE^ 


217 . — WM is the construction of the firc-cloudf 
as exhibited at the Polytechnic Institution^ London? 
Answered on page 384. (• 


REVIEW. 

The Excise Officers' Manual^ and Improved Practical 
Guagert 1840. Maxwell, p. 368. 

This is a work whose title promises little to the general 
reader, or the man of science ; but it is one which 
is valuable not lo those in tlie Excise, but 

to all who deal in exciseable ar^'icles — to the dis- 
tiller, the brewer, publican, soap manufacturer, 
grocer, vinegar maker, cum multis aliis, Mr. Bate- 
man is the author of too many works to need our 
introduction of him, and this, like all the others, 
is full of the most valuable information, and given in 
the simplest and most comprehensive form ; thus, 
taking up the present work, instead of iindi^g it a 
dull detail of an exciseman’s duties, we find a 
perfect digest of the laws of the Excise, complete 
statistics of exciseable articles, and instruction on 
arithmetic, mensuration, and guaging, so full, and 
yet so easy of comprehension, that it would put to 
shame many a larger and more learned treatise. 

There are very numerous tables and wood-cuts, 
(we should think some hundreds,) interspersed 
throughout the book, \vhich materially add to its 
value. 

To the Editor, 

SiH. — In Part 23, page 364, m an article on Waves, 
quoted, (1 presume from the signature,) from a work 
of Dr. Aniott^s, I find the following passage: — 
“ Now no wave rises much more than 10 feet above 
the ordinary sea-lcvel, which, with the 10 feet that 
the surface afterwards descends below this, gives 
20 feet for the w^hole height, from the bottom of 
any water-valley to an adjoining summit.” Now 1 
must think very differently. I have several times, 
nay frequently, witnessed seas of far greater height, 
especially near the Cape of Good Hope, in what is 
termed a north-wester. In rounding the Cape in 
one of these furious gales, when running under a 
close-reefed main top-sail, (often on the cap,) and 
reefed courses, (the lofty sail being only carried to 
keep the vessel a-head of the sea,) I have seen the 
lower sails so completely becalmed, by the huge 
green mountain then curling on the quarter, as to 
flap against the roast ; while on the vessel’s rising 
up its crest, as it rolled under her, the storm has 
again burst into the canvas, with a fury that has 
made me fear that it would blow it out of the bolt 
ropes; literally, (as seamen term it,) making every 
thing crack again/’ 

1 never rounded “ The Horn,” but think that 
Capt. Fitzroy, in his highly interesting, as well as 
scientific account of his voyages to the Pacific, men-, 
tions the same sort of seas in that latitude of storms. 
Almost any seaman who has encountered a north- 
wester in the latitude of the Cape, whether in a man 
of war, or large East-Indiaman, can testify to the 
same. 1 should say that some of these huge moun- 
tains of water cannot be less than GO feet high. 
Twenty feet is allowed in observations on board 
ship, for the height of the eye above the water. 
This would leave but a small measure for the height 
of the wave above the deck of such a vessel in the 
trough between two waves, if Dr. Arnoit's height 
be the true myj. — Your’s obediently, G. n. 

Crawe^mbe Meclory. .. 


To the Editor, 

Sir. — I lately (immersed a piece of tissue paper in 
a mixture of linseed oil and sulphuric acid, and it 
became transparent, and dried in a few i^aoments 
after taken out of the liquid ; if the most transparent 
tracing paper is the best, this has a far greater de- ^ 
gree of transparency than any tracing paper 1 could 
procure at the shops. Any object can be seen 
through it with the same facility as ordinary win-^ 
dow glass. A curious property of this paper is,rithat 
it possesses transparency enough to be. used, (by 
those, .who have a taste for drawing, and who wish ib 
indulge their fancy in a variety of subjects, which ‘ 
to buy would become expensive,) as a cheap substi- 
tute for glass, in the construction of the slides of 
the magic and phantasmagoria lanthorr.. , 

• When the acid was poured iu the oil, it became 
of a very dark color, anU a black substance fell to 
the bottom of the vessel. If you think proper to 
notice this in your Magazine it may lead to further 
improvements. J. u. 

IMPROVED BLOX^.-PIPE. 

To the Editor, * 

Sib.— I herewith send for your inspection a drawing 
of a blow-pij)e, and, by inserting it in your us* ^ul 
work, you will much oblige a constant beadeb. 



A A is a common brass blow-pipe, which can be 
purchased at any ironmonger's shop ; you must bore 
two holes in it, F and E, one on each side of C, 
which is a pie:* e of cork cut the size of the tube, 
and pushed down tight ; D is the leather valve 
to cover the hole V ; B is r* bag of India rubber,^ 
which must be very thin, and tied 5\:’ each end on" 
the tube, which can easily be removed, should the 
valve get out of order. By applying the mouth at 
II, and blowing down the tube, Jic corV C will pre- 
vent it from going down the tube, and will go through^ 
the hole P, and lift the valve D ; and the bag wHl' 
expand and force the air througli the bole E in a 
continued stream. 


MISCELLANIES. 

Flexible Asphaltic yfoq/?w^.— .This invention, jvio’- 
tented by M>q Pocock, is intended to supersede the 
use of slates, tiles, zinc, thatch, See., in the cover* 
ing and lining of farm buildings, sheds, cottages, 
and other erections. It is durable, light and econo- 
mical : its weight is onl^ 6u pounds to a square of 
100 feet, so that the walls and timbers to support 
it require to be but half the usual substance; it is 
also a non-conductor of heat, is impervious to damp, 
and will bear a heat of 220** without injury. 


Vols. 1 and 2 of this Magazine are now ready, e/e- 
^ gantly bound in Cloth ami Lettered, pricers, each. 

All Volumes issued by the Proprietors are in 
Embossed Cloth; the Title inaV\\A..)s,rTV,, and 
the Publisher's Name, in gold, on the back. 
Covers for Binding, (LetteredJ may^ahoha had 
I of the Publisher, price \s. V' 
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Metallic ores, assaying of 125, 


143, 165 


Metallic pencils 211 

Metallochroipy 73 

salts, test for 168 

Mctoorolites 181 

Microscope, on using tlie<. . . 223 
Migration of butterflies , . . . 312 

Migratory fisli 318 

Mikrotypopurogeneion . . 8 

rMincs (a Arc- work) 400 

Mineral yellow 135 

Minium 176 

Mordants 67 

id organ’s padvile-wheel .... -109 

Moss on gravel walks 368 

Mountain gnjeu 221 

Mild apparalkis for steam 

boilers 125 

-'-nuiberry, the 128 

Myriamoscope, the 93 


J^ative oil of laurel 38 

>L.ples yellow 135 

Napoleon’ medals, making of 68 

151 

New black ink 330 

metal button 304 

• musket 288 

railway,!, . . iv. . 320 

' speculuni. , ®G4 

■ Zealand flax 171 

Newsbam's fire engine 385 

Newtek’s fusible metal .... 69 
Nitrous oxyde 334,413 


Objectsfor the gas microscope 402 
for the kaleidoscope. . 139 

Ochres 147 

( Instead’ s ajpparatus 298 

Oil of jasmW, preparation of 131 

lemons . p 104 

— ^^olor cfckes 214 


Oil painting, restoration of . . 387 

) varnish 68 

Old English ink 72 

Olmsted’s patent stove .... 250 

Organ barrels 146 

stops 316 

Organic remains 81, 

Orpiment 147 

Orrery, Busby’s hydraulic . . 138 
Ox gall, purification of .... 299 
Oxygen, from the chloride of 

lime 160 

Oxy>hydrogen microscopes 14, 

327 

objects for .... 330, 401 


Paddle-wheel 409 

Painting transparencies .... 250 

Painters* erean^ 32 

Papin’s digester 349 

Parallax 284 

Papyrography 366 

Parkers* cement 303 

Patent gelatine 87 

Peat, antiseptic properties of 365 

formation of 229 

Pelosinc 256 

Pencils, manufacture of .... 325 

Pepsine 232 

Percussion shell 408 

Periodide of mercury 220 

Perfume of flowers 336 

Persiiectograph 370 

Petrifaction, process of .... 403 

Phosphoric meteors 11 

oil ..144 

f^hosphorus, manufacture of. . 162 

Photogenic dyeing 324 

Photography 200 

Photometry •. . . . 48 


Physico-chemical sciences, ap- 
plication of ... . 202, 271, 278 
Pigments, preparation of, 134, 
147, 176, 220, 254, 279, 315 


Pink saucers 77 

Bin wheels 283 

Pinna and its^silk 406 

Pitcher plant 181 

Plants in living rooms .191 

Plating of iron 37 

Plowman’s copyist 72 

Porcelain letters 96 

Porosity of^’cotton ........ 32 j^ 

Portfires 245 

Potatoe starch 79 

Preparation of horn 40 

Preparing quills, method of 144 

skeletons 157 

Preservation of walls from 

dampness 1168 

Preseiwing mosses 28 

Preventing the decay of ^ood 1 1 5 

Pricking organ barrels 146 

Printing fine w 9 oi cuts .... 259 

in gold and bronze. . 104 

ink ,^....155 

■ inks, colored 184 

• copper-plate 136 

Profile instrument 154 

Progress of railways 16^ 
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Properties of magnetism. . . . 290 


Provisions, curing of 382 

Pumpkin sugar 192 

Pumps 345 

Purification of water 163 

Pyrotechny 241 

Quick match 215 

Queries «. ... 8, 56 

Quills, preparation of 14-1 


Red ochres 221 

Respiration 288 

Rocks, arrangement and po- 
sition of 18 

Rockets, making of 242 

Rouge 77 

Ruling machines 21 

Roman cement 303 

candles 399 

Running water, action of . . 381 

I 

Sandarac varnishes 52 

Sap green 256 

Safflower 77 

Scouring articles of dress . . 239 

Schcele’s green 255 

Sculptor’s instrument 122 

Sculpturing in wood 392 

Sea water on glass, action on 312 

Sealing wax 229 

Seidlitz powders 48 

Serpents, (a fire-work) .... 284 
Separation of boracic acid 

into fragments 144 

Shagreen, manuiacture of ..101 


Shaped heat of the earth 285, 292 
Shce]> -skin rugs, preparation of 36 
Sheet lead, manufacture of. . 256 


Shells, collecting of. 187 

Shot, mnnufucture of 148 

Shot chain, electrical 234 

Silk from spiders 37 1 

Silk w'orms 44 

Silouette instrument 154 

Silvering and tinning 37 

looking-glass 355 

Skeletons, pre})aration of. . . . 157 
Skinning and sluffliig reptiles 379 

Slide rest 42 

Sinee’s galvanic battery , . 22, 73 

Soda powders 47 

Soda-water machines 178 

Solar spectrum 179 

Sources of heat 312 

Specific gravity 99 

Speculum, new 64 

Spencer on the elcctro-type 124 
Spinning top, theory of .... 351 

Spiral tube 234 

Spontaneous combustion 70, 152 

Spruce beer, to make 88 

Staining p»per 390 

■ - — w'ood 7l 

Starch, manufifeture gf .... 79 
Steam, electricity of . ^ . *^268 
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Fago 

Steam boilers -96 

Stone, durability of 53 

Stove, Olmsted’s 250 

Stoves 306 

Sttraker’s lithographic press 201 

Stucco 303 

Stuffing and skinning animals 216 
Sturgeon^s electro - magnetic 

globe 297 

SubiitituUs for yeast 356 

Sulphuric acid, test^for .... 168 

Summer drinks 4r' 

Sundial 278 

Sun’s rays, effect of, on plate 

glass 88 

Sweinforth green 255 

Swimming 141 


Table of specific gravities . . 100 


Tellurian, preparation of .... 127 I 

Terra verte 254 I 

Tlie changeable rose 152 I 

Tides, a true barometer .... 235 | 

Tinning 37 i 

To imitate ground gtass .... 200 i 
To take a cast from the face. .415 j 
Toad, vitality of the **.... 64 { 

Tourbillions 284 I 

Tracing instrument 154 

" — jiaper 83^^416 I 

Transferography 225 

Transparencies, painting of, . 237 ! 
Transparency of the ocean . . 288 j 

Transparent painting 235 ! 

watch 24 ■' 


Page 

Tunbridge ware, japanning, 103, 
150 

Turkey’s crops for balloons, 


preparation of 104 

Turner’s varnish 53 

Turning 9 


Umber 280 

Use of sand for cuttings. . . . 301 
Using the microscope . .i. ... 199 
Utility of phrenology in wig 
making 248 


Val Marino’spatentfortargasDO 
Varley’s graphic »nicroscope 21 7 

Varieties of gold 352 

Varnishes. ... 6, 31, 52, 67, 397 

Varnish, to polish 68 

Vellum, painting on 136 

Vellum binding 215 

Velvet, silk, colors, &c. for 

painting on 95 

Veneering , . . , , 342 

Verdigris 251 

Vienna green 255^ 

Volta’s condensing plates . . 51 
Vortices of Descartes .413 


Wagstaff’s electro - magnetic 
engine 369 


Pago 

Wagstoff's wire-covf/ing ma- 

chiiTc J. ..’153 

Walls, preservation of, from 

dampness 168 

Waterproof harness paste . . 63 
Water on melted glass, action , 

of ^5 

Water, purification of 163 

Water cement 303 « 

Waves ‘ jt363 

Weeds, extirpation of ^ 184 

Whirling table 36fi 

Williams’s stucco 303 ' 

Winds 376 

effects of, upon the 

atmosphere . . . • ‘r .* • > 336 

Wire covering machine .... 154 

sewn boofs and shoes. . 24 

Wollaston’s galvanic battery 265 
Wood, decay of, prevented.. 115 

staining of 71 

dyeing of. 39 

Wooden marbles 70^ 

^‘riting mks,'^Dlue .... 200, 31^ 

■■ - ■■■ on knife blades, &c. .rl84 
Wych’s Stucco 303 


Yeast V. 240 


Zincifig copper and brass . . 376^ 
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Page 131— for laiinum and laimfum, read laianium^ 

„ 1 culuipn, hoe 62, for hydrochlnrute, rcnddiydruH 

325 — second oolunin, line 27, for cold, read Jtot. 

,» 338— second column, line 10, after itrt/), insert 


9. tEAKnif, vauim, wbitx bokis Laxs. mils knu road. 










